CHILDREN’S BILL OF RIGHTS 


© A child is every person under the age of 18 years. Parents have the primary 
responsibility for the upbringing and development of the child. The State 
shall respect and ensure the rights of the child. 


I have the Right to express my views freely which should be taken 
seriously, and everyone has the Responsibility to listen to others. 
5 (Article 12,13) 


Ihave the Right to good health care, and everyone has the Responsibility to 
help others get basic health care and clean water. (Article 24) 


[have the Right to a good education, and everyone has the Responsibility 
to encourage all children to go to school. (Article 28,29,23) 


I have the Right to be loved and protected from harm and abuse, and 
everyone has the Responsibility to love and care for others. (Article 19) 


Thave the Right to be included whatever my abilities, and everyone has the 
Responsibility to respect others for their differences. (Article 23) 


I have the Right to.be proud of my heritage and beliefs, and everyone has 
the Responsibility to respect the culture and belief of others. 
p (Article 29,30) 


I have the Right to a safe and comfortable home and everyone has the 


Responsibility to make sure all children havehomes. (Article 27) 


a Ihave the Right to make mistakes, and everyone has the Responsibility to 
acceptwe can learn fromour mistakes. $ _ (Article 28) 
Ee a ight to be well fed, and everyone has the Responsibility to 
event people from starving. (Article 24) 


‘have the Right to a clean environment, and everyone has the 


ANE. 


Responsibility nottopolluteit, (Article 29) 


. Thave the Right to live without violence (verbal, physical, emotional), and 
seyeryone has the Responsibility not to be violentto others. (Article 28,37) 
have the Right to be protected from economic and sexual exploitation, 
and everyone has the Responsibility to ensure that no child is forced to 
work andi given a free and secure environment. _ (Article 32,34) 
These rights and responsibilities 
- Rights of the Child, 1989. It co 
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Foreword 


This manual for mathematics teachers who work in the early primary 
classes attempts to address several familiar problems that children’s 
education in India has faced for a very long time. Salient among these 
problems is the tendency to force children to memorise by rote and to 
copy numbers from the blackboard. The conventional pedagogy of 
mathematics treats it as an abstract subject which only a few can master. 
This kind of approach has no relevance or meaning in the context of 
universalisation of elementary education. Now that every Indian child 
has a fundamental right to elementary education, the application of child- 
centred methods of teaching should be our highest priority. This manual 
offers a range of elaborate strategies for the use of such methods in 
Classes I and II. The focus is on using mathematics for promoting logical 
thinking and reasoning by selecting and designing activities related to 
children’s everyday life. The manual emphasises the importance of 
conceptual clarity and skill-development in teachers. It addresses issues 
like the use of simple language in communicating mathematical ideas 
and encouraging children to articulate the strategies they themselves 
develop for solving mathematical problems. Systemic issues like the use 
of textbooks and resources available in the local environment have also 
been discussed. 

This document has been developed by NCERT as part of a special 
programme in early mathematics supported by Sarva Shiksha Abhiyan 
(SSA). The Department of Education in Science and Mathematics (DESM) 
has involved a number of reputed experts and teachers in developing the 
various activities the manual presents. I wish to thank the Chief Advisor 
and editor of this volume Dr K. Subramanium, Homi Bhabha Centre for 
Science Education, Mumbai, for his contribution to this manual. We are 
also grateful to the members of the Advisory Committee who offered their 
valuable suggestions. NCERT hopes that this document will provide a 
useful resource to elementary schools, DIETs and other institutions 


involved in teacher training programmes. If it succeeds in dispelling the 
fear of mathematics which is, perhaps inadvertently, inculcated during 
the early primary school years, its purpose will be achieved. 


Director 


New Delhi National Council of Educational 
23 February 2010 Research and Training 


Preface 


As a society, we are yet to appreciate how crucial the work of the primary 
school teacher is, for society as a whole. The primary teacher carries a 
large responsibility and is the one who can make a difference to how the 
child learns in the later years of school, and even to whether the child 
continues to be in school. Teaching at the primary level, and in particular, 
teaching mathematics in the first two years of school, requires a specific 
kind of expertise which includes both knowledge and skill. Such expertise 
is gained over a period of time, and gained through thinking about one’s 
work and making a continuous effort to improve one’s teaching. A 
teacher's manual, such as this one can only be an initial step in the long 
term and continuous process of the teacher's professional development. 
We hope that it provides some stimulation, some help, and some 
momentum for the teacher to move along this path. 

This manual contains chapters that deal with the core topics of 
mathematics taught in Classes I and II. These include number and 
operations, shapes and space, measurement, patterns and data handling. 
Beside these, ‘Content’ chapters, there are chapters that discuss various 
aspects of the teacher's practice. These include topics such as using the 
blackboard effectively, reading and analysing the textbook, managing 
group work, using questions to encourage classroom discussion, paying 
attention to language while teaching, using open ended questions, and 
assessment. Thus the manual tries to support teachers in building their 
knowledge as well as their skill. 

_ The chapters dealing with core topics give an overview of the topic, 
both what needs to be taught in Classes I and II, and what comes later. ` 
The key concepts, and the difficulties that the children may face, and 
ways of dealing with them are discussed. For the important topic of 
numbers and number operations, there is a discussion of how the children 


spontaneously try to solve problems involving addition and subtraction 
of small numbers. Children’s responses, and connections of the concepts 
with daily life activities are discussed in all the content chapters. For 


relatively new topics such as data handling and patterns, there is a 
discussion of the importance of these topics and the need to be included 
in the primary curriculum. Suggestions for activities that are motivating 
and strengthen children’s understanding are made for all the core topics. 

The chapters that focus on teachers’ practices deal with some of the 
issues that teachers face in adopting a more learner-centred approach, 
as recommended by the National Curriculum Framework -2005. There 
is sufficient discussion of the details of classroom situations and what 
teachers can do, so that a picture begins to emerge of classroom teaching, 
which can provide a guideline for teachers to plan their own teaching. 
Practices that are highlighted or recommended are meant only to be 
suggestions. Teachers need to adapt, and if necessary change what has 
been suggested, to their own classroom context. Following the suggestions 
mechanically will be counter-productive. 

The manual can be used in a teachers training workshop, where 
workshop sessions can be organised around the reading and discussion 
of sections of the manual. Some suggestions for exercises and questions 
for discussion have been included in the manual. At the same time, the 
manual is also designed for self-study by the individual teacher. 

Group Arithmetic was constituted by NCERT to work towards 
improving the quality of teaching and learning of Mathematics for Classes 
I and Il. The Group has deliberated. with various content experts, 
pedagogists and practising school teachers and has developed this 
Teachers’ Training Manual. I would like to thank the members of Group 
Arithmetic who have worked hard in brining out the draft version of this 
Teachers’ Manual and in carefully guiding the process of publication. I 
am grateful to various content experts, practising school teachers and 
educationists who have provided valuable feedback that has improved 
the quality of the manual. I hope that this Manual makes a significant 


contribution to improving the teaching and learning of Mathematics in 
Class I and II. 


Dr. K.Subramanium 

Chief Advisor 
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Do You Know 


According to the 86" Constitutional 
Amendment Act, 2002, free and 
compulsory education for all 
children in 6-14 year age group is 
now a Fundamental Right under 
Article 21-A of the Constitution. 


EDUCATION IS NEITHER A 

PRIVILEGE NOR FAVOUR BUT A 
BASIC HUMAN RIGHT TO 
WHICH ALL GIRLS AND WOMEN 
ARE ENTITLED 
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Gandhiji’s Talisman 


I will give you a talisman. Whenever 
you are in doubt or when the self 
becomes too much with. you, apply 
the folowing test: 
call the face of the poorest and 
cest man whom you may 
n and ask yourself if the step 
template is going to be of = 
PE i J Ie wid 
ing by it? Will it restore him ` 
to a control over his own life and 


Lf 


| Then you will find your doubts 
and your self melting away. 


Children see numbers being used in a variety of situations 

around them. They themselves use number in different situations. 

Like, I want to eat two chapattis, I came 2nd in the race, I go 

home in bus number 5, I am 6 years old, Give me Rupees 10 to 

buy a colour box, there are two ‘chairs’. 
In these situations the numbers may have very different 
meanings. 

For example — 

e When we say there are 5 children in a group, ‘5’ represents 
quantity— how many children there are in the group. So if 
there are two groups, one with 5 children and other with 6 
children then we can add the number of children in both 


Fig. 1.2 


e When there are two buses, bus 
number 5 and bus number 8, it 
makes no sense to add 5 and 8. Here 
number ‘5’ and number ‘8’ are only 
used as labels for bus routes. 


e When we say that a person is 5th in 
a row then we are talking about 
order of that person in a row. 

e In situations where we say ‘5 years 
old’, ‘3 litres of milk’ or ‘100m 
race’, unlike in the counting 
situations, the numbers may not 
correspond directly to what the 
child can see. These numbers 
indicate measures that are more 
difficult to understand than 
numbers used for counting, 
Children learn to distinguish these 

different uses and meanings of 

~~ numbers as they grow older and gain 
more experience. 

When children enter Class I they have intuitive ideas about 
numbers and quantities, which they have learnt from their 
surroundings or from their experiences. For example, if a pre- 
school child is asked to choose between the toffees in two hands 
she prefers to choose the hand with more toffees, She may also 
know a few counting words. She may say," I want ten toffees", 
even though she may not understand the quantity that the number 
ten represents. Children whose brothers or sisters are involved 
in buying and selling may know something about money, 

Children first use ‘number words’ in counting by reciting 
which is not really counting. For example, children recite number 
thymes like, One-tvo buckle my shoe, three-four shut the door... they 
practice the number sequence by reciting. Later on they usé the 
number words also for counting objects. 

In Classes I and II they learn to Say counting words up to 
hundred and learn to read and write numerals, Gradually, they 
develop reasonable skill with counting and learn the 
pattern of tens and ones in the number words. 

Further they develop a sense of numbers up to 
hundred. They also learn to do addition and 
subtraction on numbers up to 20 and use their 


One, two, 
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knowledge to solve problems in different contexts. For example, 
on his birthday party, Rohit, a Class I child invited 9 of his 
friends and got a return gift for everybody. If only 7 friends 
came for the party, without counting the number of gifts left he, 
can tell us that if seven friends came to the party then two gifts 
should be left. Similarly, if a child while playing Ludo, needs 9 
to win the game then she might say that she needs 6 on the first 
throw and 3 on the second. 

It is not very convenient or useful to strictly draw a separating 
line between what is done in Classes I and II. At this age, children 
progress at different rates depending on their initial knowledge, 
motivation and abilities. A child who is behind her classmates 
in Class I, may catch up in Class II. So, Classes I and II form a 
continuum of learning. What children learn in Class II is an 
extension of what they have learnt in Class I. 

In Class II they revisit addition and subtraction with numbers 
up to 20 and solve problems. Ovér the year, they revise and 
strengthen their knowledge of numbers up to 100. They learn 
different ways of adding and subtracting by drawing 
representations of tens and ones without and with regrouping. 
They are also introduced to the vertical column algorithm for 
addition and subtraction. 

As children move from Class I to Class V, they learn and 
choose different ways of doing addition and subtraction to 
find out whether the results are reasonable or not besides learning 
the standard methods. They also learn the operations of 
multiplication and division. They develop the ability to deal 
| with numbers mentally and to think about numbers without using 
objects. Like, for adding 3 pebbles to 4 pebbles, a child might 


Fig. 1.6 


Noumpers 


feel the need to take 3 pebbles first and then 4 more, put then 
together and count all of them to know the answer, or she migh 
do it by drawing strokes on paper, or she might start from + 
and then count three more on fingers to find the answer, o 
might directly retrieve the answer from her memory. 

As they move to Class III and beyond, they move from 
using objects to working with symbols. With time they learn to 
deal with big numbers as well. For example, for doing 153 +27! 
in class, a child makes use of the method taught by adults o! 
writing numbers in columns, adding ones to ones, then tens tt 
tens taking the 'carryovers' and then hundreds to hundreds. 

: Another child might discover her own strategy. She mighi 

add hundreds first i.e. 100 and 200 is 300 and then tens i.e. 51 
and 70. For that she might first say 50 and 50 is 100 and 70 is 2( 
more than 50 so it makes 120, that makes it 420 and now 3 an 
3 is 6. So, the answer is 426. It is important to encourage children 
to use mental computation and find their own ways of solving 
problems and estimating the result. Only by doing so will 
children develop a feel for numbers, and develop efficient and 
accurate strategies for computation. Teachers can help students 
understand numbers and number operations by discussing tht 
representations and strategies they use. 

But before all this, in Classes I and II the teacher needs ti 
help children lay a sound foundation of counting, moving of 
to place-value and number operations. 


COUNTING 


We often see young children saying 
counting words while plaving 
climbing stairs or collecting their toy! 
and other things from theil 
surroundings. Children are fascinatet 
or attracted by numbers. They try t 
copy other children or adults who ust 
counting words. They use the counting 
sequence in the rhymes they sing ol 
the games they play. For example, the) 
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normally start a race by saying, “one, two, three and go!” Or 
when they play “chupaan chupaee” (“I spy” or “hide and seek”) 
the child who is spying others counts up to 10 or 20 to give 
others a chance to hide. 
A few rhymes which children usually like are 
One, two, three, four, five 
Once I caught a fish alive 
Six, seven, eight, nine, ten 
Then I let it go again 
Why did you let it go? 
Because it bit my finger so. 
Hindi rhyme... 


(Reference: Department of Human Development and Family 
Studies, college of Home Sciences, Maharana Pratap 
University of Agriculture and Technology, Udaipur) 
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Most children learn counting words early but they may no 
associate number with quantity. For example, Neha, a 2-yea 
old child can recite numbers up to 10 easily but cannot make 
use of her knowledge of the number sequence for counting 
i objects. When asked to give 6 toffees she gave whatever she 

could pick at one go. 
1 Why did Neha do this? 


There may be different reasons for why Neha could not give 
toffees. We will explore these in more detail in later examples 
Let us list some possible reasons briefly. 

: Neha may not know that counting must be used to gather 6 toffees es 

* She may be unsure about her knowledge of the sequence ol 
counting words. 

* She may have a difficulty in associating a number word witl 
every toffee while counting, 

e Perhaps she has a difficulty in arranging toffees in such aj 
manner that she can count them without skipping any toffet 
or counting any toffee twice. 

It is therefore important to distinguish whether Neha is o; 
able to recite number words correctly, or she can make use 0 
her knowledge of counting to count objects as well. Recitin 
counting (i.e. reciting number names in sequence) is an activi 
that is generally learnt by the children before using counting t 
count objects and that is what Neha is doing, She knows countil 
but does not know its function. In this case, the function @ 
counting is to quantify the toffees with the help of the proces 
of counting i.e. making one to one correspondence of objed 
and the number name to gather 6 toffees in all. 

Counting involves many skills or processes. We are si 

accustomed to these processes that we use them withou 

realising that we are doing so. To analyse these processt 
let us imagine the following task: 
There is a bag full of different coloured beads, yo 

Fig. 1.11 have to count and make a string using 9 yellow bead 
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The normal course of doing this task would be as follows. 
However as adults we skip or do not notice many of these steps 
due to our proficiency in counting. 

e Identify the yellow beads, which we want to use. 

e Sort them from the remaining beads, which are of different 
colour or shape. 

e Arrange the beads in such a manner or order that we don't 
skip one or count one bead twice. b 

e Once they are ordered, say some words: one, two, three 
and so on.... It is essential that we know these words in the 
fixed order. 

e As we recite these counting words, we use one number word 
for each bead, saying as many number words, as there are 
beads. This process of counting is called one-to-one 
correspondence. 

e In this case 9 is the word we say as we touch the last bead. 
We conclude that there are 9 beads, which will go into the 
string. That is, we have selected the last number word i.e. 9 
that we recited and associated it with the whole group. This 
act of associating the quantity of the whole group with the 
last number recited is called the cardinality principle. 
Children follow these steps and often make errors. To 

illustrate, a teacher gave 8 counters each to 5 students of 

Class I to count and obtained the following responses. 

Let us analyse what each child did and discuss how we can 
help him/her in the process of counting. 

(1) Mohit kept the counters in a circle and while counting, 
counted 3 counters again and said there were 11 counters. 
At times children don't arrange objects in an orderso that they 
don't skip or recount some objects again. 

As teachers we can help children in arranging objects so 
that it is easy to count and can prompt them to do so 
themselves. We need to bring the child's attention to the fact 
that each item is to be counted only once. 

(2) Khushi recited the counting words as “One, two, three, five, 
six, seven, eight, and ten.” She associated each counting word 
with a counter but missed out reciting 'four' and 'nine'. She 


Fig. 1.12 


NuMBERs 4 


has constructed her own counting sequence and the 
imperfections in it are not important to her. We can help 
Khushi by giving her practice with the number sequence of 
_counting words through playing games or through rhyme 
Children enjoy reciting ‘one, two, three, and four’ and so] 
on and we can encourage them to recite the sequence asi 
often as they like. One of the games which 
children enjoy playing is 'I say one and 
you say two, I say three you say four 
and so on.’ 
Kiran said there were 5 counters. While 
counting she was touching the objects 
faster than she could say the counting 
word. So, by the time she touched the ` 
eighth object, she was saying five. 
She could not pair each counting 
word with an object. 
(4) Ali counted till 8 but could not 
say how many counters there 
were. When asked again, he again started 1, 2, 3 and stopped 
at 8. For him ‘how many’ means counting till you have 
reached the final object. He could not associate the final 
counting word with the whole group. 
We can help children who are unable to relate the fina 
counting word with the whole set by creating different 
opportunities for counting. Like, engaging children in games 
such as board games, stories and rhymes. 
‘The following rhymes highlight the use of a number wore 
to say ‘how many’. 


1.14 


One little rabbit wondering what to do; 
One more came along — then there were two. 
Tuo little rabbits sitting down to tea; 
One more came along — then there were three. 
Three little rabbits knocking at the door; 
One more came along — then there were four. 
Four little rabbits going for a dive; 


| 
| 
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One more came along — then there were five. 
Five littl rabbits, getting up to tricks; 
One more came along — then there were six... 
One little kitten, Went to the zoo 
Along came another that made two 
Two little kittens climbed up a tree 
Along came another that made three 
Three little kittens, looking for some more 
Along came another that made four 
Four little kittens, calling for their mother 


Now they are five, and all are together. 
(Reference: Maths for Every child, Class |, Homi Bhabha Curriculum 
for Primary Mathematics.) 


st (Reference: Department of Human 
at Fm A JAM Development and Family studies, 

ae college of Home Sciences, 
X Wet ba Maharana Pratap University of 


IA Pt asr, as a g Agriculture and Technology, 


a-m R P TAI Udaipur) 


NumeERs 


Words like ‘made’, ‘all together’ promote the idea of 
cardinality. 

If counting is taught as one more at each step then it helps 
children understand that eight means set of eight objects and 
not just eighth object. 

Some games that can promote the concept of cardinality, 
also which children enjoy playing are 
All together now—In this game the teacher of 

one of the students gives instructions to be 
followed by the children who are standing in 
their places or in a circle. 


Clap two times! 
Take three steps back! 
Jump four times! 
Number game—In this game teacher 
or a student says a number and children have 
to jump or clap as many number of times. 
Like if the leader says three, all the kids jump 
three times etc. 
(Reference: Games and Activities for Class |, School 
Mathematics Project (1996). Centre for Science 
Education and communication, University of Delhi, Delhi) 
Bolo bhai kitne—Teacher makes the children stand 
in a large circle (they could be slowly moving round in 
the circle, clapping). The teacher or one of the students then 
Fig. 1.16 calls out: 
Bolo bhai kitne? 
To which the children reply— 
Aap bolo jitney. 
The teacher can then call out a number, say, 5. The children 
now form groups of 5. Children who fail to do so are “out”. 
The process can now be repeated with the teacher or student 
calling out a different number. 


(Reference: Maths for Every Child, Class Ill, Homi Bhabha Curriculum 
for Primary Mathematics.) 
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Board games like ‘Snakes and Ladders’ 
or ‘ludo’ can also be used. When a child throws 
dice and sees 5 dots on it and moves her peg 5 
steps ahead then she is translating the number 
word into a counting action. 

Celebrating number —A day is spent in 
celebration of a particular number: say, a day 
of four. Teacher can tell children in advance to 
collect objects or pictures 
which have some “fourness” in 


them. Like a picture of a car 
with four wheels, a twig with 
four leaves on it etc. On the 
appointed day children get the 
material to the class. They can 
work individually or in groups 
to make posters, drawings, 
poems, stories, etc. in the . Fig. 1.18 
classroom. In the end they can be encouraged to display or recite 

whatever they have come up with in front of the class. 


Worksheets 

Count and colour worksheets with rows of different objects with 
instructions to colour say, 1 pencil, 3 cups, 3rd cat, etc., can be 
given to students. 


Colour 3 flowers, Draw a bindi m fifth face, 
SBRBR OO OOO O 


Draw a Hour om 8 books Daawa tall of dwt cob fom Lift, 


ODDO RERERS 


Fig. 1.19 


Numnens 1 


ets, NUMERALS 


umber; can be shown or represented in different ways. The 
common representations that young children learn are 'spoken 
number words’ and written ‘numerals’. (Besides these, a less 
common representation is tally marks). 

The written symbols that we use to represent number names 
are called numerals. In the Devnagari script the numeral for the 
number thirty-five is “34” while in the International numeral 
system it is “35”. Numerals change according to the script 
but the number that is represented remains the same. Look 
at the chart below. 


Varant 10%) A ea Sa AS ET 
ER 

Nagari © p] \9 

numerals 

Gujarati 

numerals | O e 

Gurmukhi | © 


Ņ 
S 
é 
€ 
wi 
da 
& 


eceae x « © 


ee c A 


6 7 8 9 


N 
w 
> 

an 
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Other number systems with different symbols were 
developed in the past in different countries. The Egyptian 
number system used the following symbols to represent numbers. 


1 million, 
or infinity 


Hieroglyph | N ẹ Í a Wy 


| Description Single Heel Coilof Waterlily Finger Tadpole Man with 
stroke bone rope (also called or Frog both hands 
Lotus) raised 


Value 1 1002100 1,000 10,000 100,000 


{ 
Í 
i 
| 
| 


So, the numeral in the Egyptian system for 3044 is as shown below in (a) 


aati ih aR RI aha 


Lk a 


LL ffeceeeenai 


Here the symbol for 1000 is written three times to represent 
three units of 1000 or 3000. Note that changing the order of the 


NumsBers 13 


14 


symbols does not change the number, because the symbol for 
unit of 1000 does not depend on the position, but on the shap 

Since the symbols for different units can take different 
positions, position does not give additional information in th 
Egyptian system. 

Egyptian numerals are written in both the direction: 
vertically as shown above in (b) and is written in left-to-right a 
shown in (c). 

The Hindu-Arabic system or the decimal system, whic 
we follow, is a positional system, i.e., the position of the digit 
indicates which unit it represents. So we cannot change th 
position of a digit without changing the number, 

For example 
What numbers do the digits 1, 4, 2, and 5 represent in 1425? 


The digit 1 designates the number of units of 1000 or 
thousands, 4 the number of hundreds, 2 the number of tens 
and 5 the number of ones. 

As far as we are dealing with single digit numbers, the digit 
represents the number itself. For example, the digit 9 at units 
place represents number 9 only, whereas the digit 9 at tens place 
will represent 90 and at hundreds place will represent 900. 
Therefore when we move beyond a unit place that is beyond 9 
understanding positional representation is of great importance. 
To understand the numerals beyond 9, children need to 
understand place-value, which we shall take up for discussion 
later in this chapter. 

Note that to understand or to learn the spoken numbet 
words like 'ten' or 'twenty-three! children don't need to learn 
about positional’ value. They only need to know the pattern of 
the two digit number words, which is based on multiples of 
ten. This pattern is different in different languages. For example, 

in North Indian Languages, the units are indicated before the 
tens (484). There is a special pattern for numerals like 29 (3741), 


39 (STARA) etc. 


MATHEMATICS TEACHERS’ TRAINING MANUAL 


RECOGNISING AND WRITING Vogler 
NUMERALS 


The numerals up to 9 are simple, but 
writing them still requires considerable 
control and coordination. We often 
come across notebooks with numbers S |O Do 
written as in the figure. i 

Many children write numerals like TF AA A 
their mirror images. Itis normally one i oe 
of the biggest concerns of the teachers D O O (D 


as well as the parents. But, is it réally aN = m 


such an important area that a lot of ( O 

time and energy is invested in it?” pe Tie. Q Q ;; } 
Suppose that a child writes “7 as ‘Y 4 | i 
but gives us seven objects when asked, 

is it not acceptable? 

A child should understand that ‘7’ 
means a set of seven objects. In time, with 
sufficient practice and gentle reminders 
from teachers or parents, children grow 
out of their habit of writing 'mirror image' 
numerals. 

A teacher once consciously wrote the 
mirror image of three on board and 
asked children what she had written. 
Children giggled over the mistake 
committed by their teacher and also came ~ 
to the board to correct her. 

Children see numerals around them 
constantly — on house-doors, buses, car 
number plates, clocks, etc. Learning the 
numeral becomes more meaningful for 
children if they are familiar with the number. After doing many 
activities with concrete objects like making a set of 4 pencils, a 
pebbles, 4 leaves, 4 flowers, 4 children, etc., the symbol '#' can 


Fig. 1.21 


Numprrs 15 


be written by the teacher on the board or paper. Such activiti 
can be done for other numerals as well. 


The Concept of Zero 


If we look at the Egyptia 
numerals shown in the previot 
3 F 4 ie. 344 section carefully, we realise thal 
SA the system does not have 
3 4 MA i.e. 3 44| symbol for zero. In fact the zeti 
3 4 symbol is not required in thi 
3 0 4 4 ie. 3044 | system. However, in a position 
system we require a special symbol for the empty placeholde 

In the number 'three thousand and forty four i.e. 3044”, th 

numeral will only show thousands, tens and ones, but ‘ 

o hundreds’. 

To fill in the empty position, we use the symbol zero. If wi 

did not have a zero symbol then we would not be able t 

distinguish between ‘three thousand and forty four’ and ‘thre 

hundred and forty four’. So we write 'three thousand and fo 

} four” as 3044. Here zero is playing the role of the empty 

i placeholder in the position for hundreds. 


ousands| Hundreds | Tens | Ones 


Similarly, when the numbers contain no units of tens, we 

Fig. 1.22 need a placeholder fu. the place of tens. In our system, the Zeto 
symbol i.e. 0 functions as the empty placeholder. This 

placeholder helps us to distinguish 11 from 101. 


also a number. When we say that the freezing point ol 
water is 0 degree Celsius or refer to the point zero on the 
number line, then zero is not a placeholder but a numbef. 


A A { 
the use of zero to indicate the absence of 


a particular thing. For example, ‘zerð 
children’ means ‘no children’, ‘zero 
flowers’ means ‘no flowers’, zero hundreds 
means ‘no hundreds’. 
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A teacher wanted to introduce the concept 
of zero to her class. She took a flower vase 
with 4 flowers and asked the children to count 
how many flowers there were? 

Student: 4 flowers 
(She pulled out one flower from the vase) 


Fig. 1:24 


Teacher: Now, how many 
flowers are there? 

Student: 3 flowers 

(She kept pulling the flowers 
from the vase until no flower 
was left.) 


Fig. 1.25 


Teacher: What is left? 
Student 1: vase 
Student 2: nothing 

At this point if the teacher says, “zero flowers are left”, it 
would be less confusing than if she says, “zero means nothing is 
left”. We often introduce zeto as nothing whereas it is 
preferable to explain it as absence of a particular thing. It 
is better to let children experience zero using a variety of 
concrete objects. 


PLACE-VALUE 


The two digits in the numeral 11 have different values because 
of their places. But when teaching children, we normally say 
one and one eleven; one and two twelve and so on. This is 
mathematically wrong as well as confusing. 

Let us look at the number. 11, an example which often 
confuses the children. 


Numpers 17 


Fig. 1.26 


What is the place-value of 1 in the number 11? 


The right-hand digit has a place-value of one, whereas, th 
left-hand digit has a place-value of one ten. So eleven is “ 
ten and one”. 

So it is correct to say “one ten and one is eleven” rath 
than “one and one is eleven.” 


Base 10 
Our number system is based on the number ten. Using only tefl 
digits (0 to 9), we can represent any number, however small ¢ 
large. 

Tt is a base 10 system, that is, it is based on grouping of ten 
ten ones make one ten, ten tens make one hundred, ten hundreds 
make a thousand and so on. 


Write the largest number you can think of. 


having ten beads) and, at the same time, ten separate units 
ten loose beads,), namely, ten ones. These representations ate] 
interchangeable. When we introduce a base in the number system, 
it becomes possible to show larger numbers and calculations 
become easier. Ten was chosen as the base probably because 
we have ten fingers, which are Shandy’ when we need to count. 

Roman numerals do not employ place-value; calculations 
are difficult to perform using these numerals. 


‘Try adding XXIX and XLIV 


In the classroom we normally make children write 0 to 9 
many times and then we introduce 10 to 19 and make them 
practice these numbers for some time and then go on to 20 ta 
29, and so on. 

In one such class the teacher asked the children to write € 
counting numbers from 0 to 50. A child wrote 0 to 9 first and 


then 1, 1, 1, and added 0-9 to those one's to make 10 to 19a 
so on. 
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What do you think about the shortcut followed by the child? 


We as teachers need to draw the attention of the children to 
the fact that '2' in the number 23 indicates 2 necklaces of ten 
and '3' indicates three more ones (loose beads). For making 
children understand this, we can take up the concept of ‘grouping’. 


GROUPING 


We follow the base ten system that is based on grouping of ten. 
It is important to let children group objects in 2's first since it is 
easier for children to handle small groups. It also gives them a 
hint thai a group of two is different from loose single objects. 
So, if I have 2 groups of two beads each and 1 loose bead then, 
it does not mean that I have 3 beads but 5 beads. Children need 
sufficient practice with counting grouped objects properly. 


Games for grouping 

Fire in the mountain run, run, run: 
children have to run and then the teacher 
calls out a number, say ‘5’. The children 
have to make groups of 5. Those who 
fail to do so will be out of the game. 
Freeze game is a variation of @ 
the above game. In this children 
are supposed to move till 
the music or drumbeats are 
on. Once the music is turned 
off, they form a group of 
the number decided upon earlier and freeze. 


Clicks and Claps: An interesting game fot grouping by ten is Fig. 1.28 
clicks and claps. First you need to explain to the children that 
10 claps are equivalent to 1 click. So, for 18, they can click once 
and clap 8 times or else they can clap 18 times. They can have 
fun showing numbers using clicks and claps, and also converting 
19 


Numpers 


one to the other. If the children find it difficult to click wit 
their fingers, they can say ‘tick’. 


Count and write the number of beads. 


Making necklaces: For grouping, beads or counters can be} 
used. Initially, a set of 10 beads can be joined together to make 
1 ten or a necklace. 
This representation of a ten can be used in worksheets with 
pictures like the following. 
The concept of 13 as consisting of both, a bundle of ten 
sticks and three loose sticks, and as 13 loose sticks, should be 
reinforced. We can make tens and ones with any of these objects 
taken from the child's immediate environment. 
e Ice cream spoons 
e Matchsticks with the sulphur removed by soaking if 
water and rubbing with a cloth. 
e Broomsticks can easily be bundled by tying with 4 
rubber band. 
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e Beads can be put on a string, which can be tied to make 
a necklace. 

e Rajma seeds can be put in small packets. 

e  Bindis can be stuck on a card and can be used. 

e Some children are familiar with money even at a young 
age. If this is so, one can use ten rupee notes and one 
rupee coins to indicate tens and ones. 

e Blocks given in the learning kit can also be used. Children 

can be provided with the blocks and then 

asked to make towers out of ten 
blocks. Let them make a few towers and 
thefi the teacher can ask how many loose 
blocks make a tower? 2 towers and so 


on? 

Teacher can also ask how many 
~ towers (of ten) they can make out of 15 ee "499 
blocks. How many loose blocks will 9ra 
be left? 

Material like blocks, bundles, 

— bindi-cards, etc., help students express 

Fig. 1.31 24 as 24 ones (units), 1 ten and 14 ones, 
or 2 tens and 4 ones. | 

If children understand the principle of grouping of objects 
by ten, this will help them understand and use place-value when 
they write the numerals beyond 10. 


Writing of numbers 

As children understand the grouping based on ten, they need 
to use this to read and write numerals beyond ten. We have 
seen several examples of how we can show tens and ones using 
Concrete representations. However, the conventional 
teptesentation using numerals is different from all of these. a0 
understand the difference, see the representations of 23 JA 
in the figure here. 


Noumpers ai - 
pene at te EG Tig. 


Does change in concrete representati 
from figure A to figure B change 
number? 


M A M 


Now if we write the numerals belo 
the tens and ones and read only 
WN) ANIS NI numerals will they change from fi 
A to figure B? 


We see that changing the position 0 


the concrete representations for tens 2 
ones does not change the number (rec 
the Egyptian numerals). 

However, while writing the numera 
the arrangement of the digits matters. I 
the numeral the digit for the tens must 
written to the left of the digit for the uni 
When we interchange the digits in thi 
numeral, the number changes from 23 ti 


{UU 


32, unlike in’ the representation usin 
pictures of concrete material. 
Children need practice and help wi 
decoding the units in the numeral bas 
Fig. 1. on position. We can help children i 
writing numbers by initially asking them to make drawing 
tower with ten blocks and 1.loose block and under that wti 
the number of towers and loose blocks. While reading th 
numeral, ask the children which digit shows how many tens the 
are and which digit shows how many ones there are. 
Attention needs to be given especially to the interpretatio 
of zero in the units place. Children often write 207 when toll 
to write ‘twenty-seven’. To help them, we can use arrow. cat 
and can show them that 20 and 7 is 27. Arrow cards are used 
show the expanded notation of number. 
There are three types of cards in one set of ‘arrow cards} 
The first type is the smallest size card which represents ‘units 
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There are 9 cards for each unit from 1 to 9. 

The second type of card is bigger than the ‘units card’. This 
card is to represent ‘tens’. There are 9 cards such as 10, 20, 30, 
40; 50, 60... up to 90. Similarly the third set represents ‘hundreds’ 
such as 100, 200, 300... upto 900. 

For example: To represent the number 564, child needs a 
‘unit’ card of ‘4’, a ‘tens’ card of ‘60’ and a ‘hundreds’ card of ‘500’. 

Such a representation shows the expanded notation of a 
number and hence helps in resolving the confusion because of 
the zero. 

Other than ‘Arrow Cards’ children can also use ‘play money’ 
and depict the number. Similarly they can show the number with 
the blocks and vice-versa. 

Discuss and work out any other activity that can be used 
for explaining the place-value in terms of position. 


In this way we can ensure that children understand the value 
of a number and do not just treat the number as a mere symbol. 
It is important that children understand counting and do not 
just rote learn the sequence of number words. It is also important 
that children understand grouping and place-value so that they 
can understand the number with its value. 


Nomrrs 


=> 


Fig. 1.35 


Addition and Subtraction 


Problems involving operations such as addition and subtraction 
allow the children to move beyond counting concrete object 
to more abstract uses of number. For example, I have some 
marbles in my left hand and some in my right hand. The chi 

counts the ones in my left hand—5, and counts those in my right] 
hand—3. Then I put all the marbles together and ask her how 


many are therë. She again counts all the marbles and says 8. 
But I could modify this task in the following way. I 
ask how many marbles are in my left hand? 3, 
How many ate in my right hand? 3. Then I put 
the marbles together, close my hand and ask th 
child how many marbles are there in all. Now # 
is not possible for the child to count the objects 
in my closed hand, but she needs to solvé 
the problem using some abstraq 
representation. She may use her fingers, OF 
other objects, or count mentally. Thus 
addition tasks push the child to mo 


k beyond concrete counting towards the ui 
A eae of abstract representations. : 
One can pose different addition tasks, which require the 

to make her own abstract representations, using concrete objec 

ot pictures or by describing a situation in words. Some mog 

examples are given below. It is helpful if these ‘story proble 

are presented using concrete objects or pictures as supp® 

This will help the child imagine the situation. y 


(a) Rama made 5 paper caps. Her 
mother made 3 more. How 
many caps does she have now? 


(b) There were three rooms in 
the school. Three more were 


constructed. How many 
rooms ate there now? 


Fig. 2.2 


(c) Two children were playing marbles. Five 
more joined them. How many children 
are playing now? 


(d) Three of Reena's friends are girls and four are boys. 
How many friends does Reena have in all? 


Fig. 2.4 


(©) In a room, five people are standing and 
three are sitting. How many people are 
there in all? 

(© Rajeev was playing ludo with his friend. 
On the first throw he got 6 on the dice, 
on the second, he got 3. How many boxes 
should he move ahead? 

Children used different representations 
to solve these problems. 
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To solve the first problem (5 caps + 3 caps) child en 
used the following ways: 
e Mohit used concrete material to solve tht 
problem. He picked up 5 blocks and kept them 
aside. Then he picked up 3 more blocks and 
added those one by one to the 5 blocks he hag 
kept aside, saying 6, 7, and 8. 

P e Another child, Shahbaz drew pictures © 
circles to solve the problem. 

e Hemant made tally marks and counted 
ee h them. 

~ Fig. 2.6 e Niyati opened five fingers of one hand and 
three of the other and counted all the fingers to find 
the answer. j 
All four of them used different representations fot | 
solving the same problem. Initially children may use 
objects, tally marks, pictures or fingers to solve proble s | 
and gradually start solving them mentally. 


SITUATIONS FOR ADDITION AND SUBTRACTION 


The situations, which commonly involve addition and | 
subtraction, fall into three types: change, combine and | 
compare. | 
The change type: These situations involve an increase | 
or decrease of some quantity. For example, in the] 
beginning there were ten girls playing throw-ball. Now 
only four are left. How many went home? This situation 
Fig. 2.7 is a ‘decrease’ situation and the operation involved is 
subtraction, Note that ‘decrease’ may not always 

involve subtraction. We can change the question to 

an addition question for the same situation by asking, 

pa ‘some girls were playing throw ball. Six of them went | 
home. Now four ate left. How many girls were there] 
in the beginning?’ Of course, this question may 

<= be more difficult for children than the earlies 
question. 
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, The combine type of situations involve two sets, which 

are physically combined or which are combined in pra 
imagination. For example, in the 
story of ‘Monkeys and the cap 
seller’, 5 monkeys were wearing a 
cap each and 4 more caps were 
lying on the ground. How many 
caps are there in all? In this 
problem we combine the two sets 
in our mind and find the number 
in the resultant set. This is again an 
addition problem. 


Can you think how from the 
same situation we can make a 
subtraction problem? 


1 The comparison type of 
problems are more difficult for 
children because the language of 
numerical comparison is not 
commonly used. in daily 
conversation. An example, Seema 
is 6 years old and her sister is 9 
years old. How much older than 
Seema is her sister? The comparison problem becomes 
slightly easier if we change its wording from ‘how much’ to 
‘equality problem’. For example, if Seema has 5 dresses and 
her sister has 8 dresses, then how many more dresses should 


Seema get so that both of them have equal number of 
_ dresses? 


Fig. 2.8 


The comparison problems above involve subtraction, but 
ve can make a comparison problem, which involves addition. 
For example, Shama has 8 bangles. Rajni has 4 bangles more 
han Shama. How many bangles does Rajni have? Here we need 
add 8 and 4 to get the answer. 
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27 4 
i Yo 


EIA] 


Fig. 2.9 
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Think of more situations involving addition ant 
subtraction that are interesting to children. 


STRATEGIES THAT CHILDREN USE FOR ADDITION 


Veena, who teaches Class I children, gave a problem to the whol 
class, Children used different methods for solving the problem 
Let’s have a look at the different ways in which children fount 
the answer. 

Problem: Parvez had 4 kittens. His friend Riya had 3 kittens 
Whenever Parvez and Riya play together their kittens also jolt 
them. How many kittens are playing when Parvez and Riya att 
playing together? 
Here are some of the children's responses: 

e Prajit counted 4 fingers on his left hant 
saying “1, 2, 3, 4” and counted 3 finger 
on his ene saying “1, 2, 3”. Then ht 

counted all the fingers together one by ont 

TE 293, 451550). TE 

Naaz also counted 4 on her left hand sayin 

“1, 2, 3, 4”. Then she started counting witl 

the fingers on her right hand. But insteal 

of starting from one, she started from í 

‘5, 6, 7. She said there are 7 kittens in al 

e Shrivi used only one hand. She kept “4 in her mind an 
started counting up from the next number i.e. 5 and counte 
forward only three numbers, ‘5, 6, 7’ 


Do you think there is a significant difference in the w4 
the three children are counting? 


The strategy used by Prajitis called ‘count all’, and the strateg 
used by Naaz and Shrivi is called ‘count on’ or ‘count up’. 

Naaz and Shrivi both are ‘counting on’ or ‘counting up’ frot 
4 by saying 5, 6, and 7. Notice they have to keep track of when! 
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stop the counting, So while saying “5, 6, 7”, they are also 
keeping track in their mind that they have to count iT 
forward only three numbers. 

Children usually move from the ‘count all’ strategy 
to the more efficient ‘count up’ strategy as they gain 
experience and become more confident and skilled at 
counting. It is not desirable that teachets push the 
children to move to better. strategies. The children can 
learn these strategies gradually, either on their own or 
by interaction with their peers (classmates and friends) 
of with the teacher. Sometimes children who have 
already learnt to use the more efficient “count up’ 
strategy may fall back to the ‘count all’ strategy. But 
there is no need fot the teacher to ‘correct’ the children. 
Sometimes, when the numbers are too big to be represented on 
the fingers, children may use a “count all’ strategy, and also may 
need to use support from objects, icons or tally marks. If children 
are sufficiently motivated and have interesting situations in which 
small numbers are to be added, then in due course of time they 
will move to better and mote efficient strategies. 

- When we need to add 2 + 7, then it is more efficient to count 
up two numbers starting from 7 (ie. start from 7, count 8, 9), 
“than to count up seven numbers starting from 2 (Le. start from 2, 
count 3, 4, 5, 6, 7, 8, 9). This modified ‘count up’ strategy is 
called ‘count up from the larger number’. Some children discover 
this strategy of their own and move from the ‘count up’ to the 
‘count up from the larger number’ strategy. Such children are 
implicitly making use of the commutative property (2 + 7=7+ 2). 

As children grow older, they also use other more complex 
and efficient strategies, as the following examples show. 


e A child Priya, simply said 4 and 3 is seven. She has memorized 


the number combination and retrieved it from memory. This 
strategy is called the ‘Known fact’ strategy. 
© Anandi said 3 and 3 is 6 and 1 more is 7. She used the strategy 
_ Called Double plus one’. 
Some other strategies which children use for addition ate 
e bridging through tens—For example, to solve the addition 
problem 8 + 5, the child says 8 + 2 = 10, now 10 and 3 
more makes 13. 
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e Compensation—A child was adding 7 to 9. She said, if I 
take one away from nine, that's eight. Then'l give that one to 
seven and that also makes eight. Eight and eight are sixteen. 
In the strategies like ‘bridging through tens’ of 

‘compensation’, children use their understanding of the 

decomposition and composition of a number. 

The best time to talk about these strategies explicitly is when 
they come up naturally as part of a discussion. These should 
not be forced. We, as teachers can encourage children to verbalise 
their procedures in class discussion, so that other children get a 
chance to develop and refine their strategies as they hear their 
peers. This is also true of patterns like the commutative 
property. Some children realise it on their own as they learn 
strategies like ‘count up from the larger number’ then children | 
may learn the patterns and by listening to or observing their 
friends. By encouraging children to discuss these patterns, they | 
can learn from each other. 


STRATEGIES THAT CHILDREN USE FOR SUBTRACTION 


Like in the case of addition, children use different strategies for 
subtraction. A common strategy is to represent the situation 
using objects, icons or tally marks and to strike out or 'take 
away' some of them. The easiest representation of subtraction 
„problems are the 'take away’ problems. Other problems such 
as the following can be more difficult to represent and solve. 
Rajiya invited 9 of her friends to her birthday party. Six 
_ friends came for the party. How many did not come? 
Here one child choses to 
draw 9 tally marks and 
strikes out 6, to find out how 
many children did not come 
for the party. 
Another child chose to strike 
out 3 and get the 6 who came 
to the party. This is also an 
acceptable and meaningful 
strategy in this context. 
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One child used finger counting to solve the problem. She 
counted up starting from 6: “7, 8, 9” to obtain the answer 
‘3, In this strategy child is doing ‘counting up’. 

For simple subtraction problems, children usually find 
the strategy of ‘counting up’ easier. Here the strategy also 
fits the situation since the fingers held up one by one stand 
for the children who were absent. 

Some children use other strategies as well, like 

Count down ot backward counting: Children count down 
in this strategy. For example in this problem they count 
down from 9 till they reach 6. 


TD c. 511 


3° ied 
In this problem, the child may also count down by six 
numbers starting from 9. 


opg pporenng Fig. 2.12 


6 5 4 3.251 
This strategy of backward counting is more difficult to catry 


‘out and there are more chances of error. Also, in the backward 


counting strategy, children are often in a dilemma about whether 
to start the backward counting from 9 or from 8. These 
uncertainties make the backward counting strategy difficult and 
error prone. One can use a number strip as shown in figure to 
help children in using this strategy. Moving a finger from one 
number to the other resolves this confusion. 


Children also use some other strategies for subtracting small 


numbers. 


For the birthday party problem presented above, one child 
retrieved the solution directly from memory and said 9 minus 
6is 3. 

Do you remember the name of this kind of strategy? 


Another child said that 6 + 3 is 9 so, 9 — 6 is 3. He is using 
the ‘additive known fact’ strategy. 

Another child said that 9 and 1 more is 10. Now 10 — 6 is 4, 
So 9— Gis 3. She is using the ‘subtracting through 10’ strategy. 
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a R3 SeeT Know Thisty eee 6x ‘known facts’ and ‘derived facts 
+ Teny = SF Gere with understanding. 
bl hye E+ iA 2 
Sven + Fie = 4 Aak Figure 2.13 shows the differen 


fifty tas 62 
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The last two strategies use known facts but involve som 
additional reasoning. So they are called ‘derived fact’ strategie 

For children who are not confident about finger counting 
or mental counting, it may be preferable to use tally marks @ 
more concrete representations. Even for children who ks 
counting strategies to solve subtraction problems, somi 
situations may be more difficult. For example, in comparis 
or change situations, it may not be obvious to children hot 
they should model the problem to use counting strategies lik 
‘counting up’. They may feel more comfortable using concre 
representations for such situations. 

As with addition, children develop these strategies on the 
own and it is not desirable that teachers push the children t 
use more efficient strategies. But children should be given ampi 
opportunities to apply these strategies. They might make us 
of concrete material initially and then move on to using icons 

pictures or fingers, before they us 
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Dae wo" eee ee by. id strategies used by Class Íl 


children to compute 12 + 37. | 
Explain what each child is doing. 


ADDITION AND SUBTRACTION UP TO 20 


Addition facts 


As children become more familiar with addition they folloy 
various strategies to do addition up to 20. Children can be givé 
experiences related to addition in stages: 
e Beginning with addition facts till 5 such as2+3=5. | 
e They can then move on to working with facts up to 10 ike 
5 + 4,6 + 4 and so on. 
e Further work can be done on double facts up to 20 li 
5 +5,6+6,9+9 and so on. 
e Then they can move on to teen number sentences ik 
10+4= 14 (fourteen) , 10 + 9 =_19( nineteen) and so 
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Grouping by 5 

For addition and subtraction up to 20, grouping by 5 plays a 

very important role. Children use grouping by five to get the 

answer quickly. / 50 and 50 is 100; 10 


For example, while adding two numbers like 6 and A more is 110. 
© Now 5 and 5 is 10 so, 6 


7, the child can break up 6 into 5 and 1, and 7 into 5 and 5 

X ; 4 and 7 is 10 and 3 more, 
2. She then says 5 and 5 is 10, now 1 and 2 is 3. So the 7 ie., 13, Finally, 110 and 
answer is 13. ‘ j ~ 13 is 123. } 


Grouping by 5 is also helpful for larger numbers. = 
Figure 2.14 shows a strategy to mentally add 66 
and 57. 

The Counting Rack 

The Counting Rack on the slate-cum-working board 
of learning kit helps children to make a mental 
representation for grouping by five. It contains two 


Fig. 2.14 


rows placed one above the 
other, with 10 beads in each 
tow. Five beads in each row 
ate yellow and the remaining 
five are red. 

Initially we can give children 

Fig. 2.15 lots of practice with addition till 

5 and then addition of doubles 

till 5. After sufficient practice as 

the child moves up to numbers from 5 to 10, the Counting 

Rack becomes useful. To add 6 + 5, the child can do the 

following-(5 and 5 (all red beads) is 10 and one more (yellow 
bead) is 11. 

Slowly children can be made to move from the 
Counting Rack with beads to the built-in Counting 
Rack, which is part of their bodies. When they are adding 
two numbers, they can use the toes and fingers on the left 
side to show one number and the toes and fingers on the 
tight side to show the second number. This is similar to 
the Counting Rack and involves a grouping by 5— five z: 
fingers on each hand, and five toes on each foot. This is a Fig. 2.17 
Counting Rack’ that they will always carry with them. 
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STANDARD ALGORITHMS 


Algorithm is a word used to denote a step-by-step proced 
that gives the solution to a problem. By standard algorithm w 
mean standard procedures that children are taught in school 
for solving sums on addition and subtraction, for example, 
shown in figure. 

These standard methods for solving are widely taugh 
because they are efficient and also general in scope. They can 
used for all whole numbers, and can be easily extended to th 
decimal fractions. However there are some dangers in focusi 
the whole teaching only on standard algorithm. Because the 
are the only methods used in the classroom, children begin ti 
think that there exists no other correct method of doing th 
basic operations. Also the standard algorithms require the chil 
to deal with the digits in the number separately. For example, i 
the addition problem above, 7 and 4 are to be added first and 
then 5 and 2. This suppresses the wholeness of the number and 
the fact that 57 is 50 and 7 and not 5 and 7. 

The algorithm is very different from the way the child thinks 
about numbers and the way in which she makes use of intuitive 
computational procedures or strategies discussed in the previous 
sections. ; 

The standard algorithm requires a series of rules to be leartl 
and many times children don't appreciate how the rules work. Th 
apply rules in a mechanical way and in the process make errors. | 

Look at the errors made by Suman: 


Try and find out the (wrong) rules that Suman has applied: 


What is important for us as teachers is to introduce thé 
standard algorithm at the right time. Before introducing th 
standard algorithms, we need to let children develop their © 
intuitive strategies to solve problems. Even after teaching the 
algorithms, it is important to regularly practice solvim 
problems mentally, so that children develop a rich set 0 
informal procedures and strategies. And when we introdu 
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the standard algorithm, we should carefully explain the steps 
and relate it to other concepts such as place-value. Teaching the 
standard algorithm without helping the child to get a grasp of 
the underlying concept will lead to inadequate understanding 
of the procedure. Good understanding of the algorithm will 
help in better retention of the rules of the algorithm and allow 
the children to appreciate the reasons that underlie the rules. 

For teaching written algorithms, there is a need to 
link concrete procedures and the written algorithm. 
Here is an example where the teacher used bundles of 
10 sticks and loose sticks to introduce the algorithm 
of addition. Before this, she had already done enough 
work with children on representing number in tens and 
ones using sticks bundles of 10 and loose sticks (as 
discussed in section on place-value). Using this 
representation, 34 can be represented as shown below: 

Suppose we want to add 34 and 26. 

Try to do this addition using stick bundles. First represent 
both 34 and 26 using tens and ones. Then do the addition first 
of the ones and then of the tens. 

Study what happens. What is the meaning of ‘carryover’ 
when we do addition with bundles and loose sticks? 


In the mathematics classroom different forms of representation 

and usage of different kinds of material for the same concept 
need to be encouraged. For example, along with sticks, loose beads 
and necklaces, blocks and play money notes of 10 and 1 given in 
the learning kit can also be used in a similar manner. 
_ In Classes I and II, children learn many informal strategies 
In dealing with addition and subtraction of small numbers. They 
need to be encouraged to develop such informal strategies since 
it helps to build a ‘number sense’. They learn to interpret, 
Tepresent and solve simple problems. They are also introduced 
to the standard algorithm with sufficient connections being made 
to other important concepts such as place-value. 
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In Classes I and II, a child begins her journey in geometry by 
exploring and understanding shapes more deeply. From 
everyday experience she already has some understanding of 
shapes. She has seen and played with many different objects. 
he has touched them, felt their texture, observed their structure 

y” and experienced some of their properties. She may 

have played with a ball, a bottle, a box, with pebbles, 


vegetables, seeds, etc. She may have thrown ta 


about or thrown them along the floor. She may have 

‘observed some interesting differences. 

1. The ball rolls in all directions. 

2. The bottle rolls in only one direction. 

3. The box does not roll, but only slides when 
we push it along the floor. 

4. Rolling objects go further than sliding 
objects and so on. y 

Thus the child has made important connection 

between the shape of an object and its prc ypertie 

in this case, how the objects move in differen 

situations. She may have even formed her 0 

conclusions and generalisations about thes 

relations. She may be able to explain, “why a 

cannot be rolled” in her own words. Similarly, whet 

she pretends that a box is a house, she is notici 

Fig. 3.2 the similarity in the shape of the box and'a housé 


Thus, the phenomenon of shapes is not new to a child. She 
has already enough knowledge that can form the foundation 
for further understanding. The child may also know some words 
related to shape: round, flat, narrow, pointed, sharp, fat, thin, 
etc. She can also use the names of objects to denote shape 
concepts, for example, when she says “ye gaind jaisa hat? or “ye 
dibba jaisa hai’, etc. ; 

The teaching and learning of geometry in Classes I and II 
revolves around the exploration of basic three-dimensional 
(3-D) and two-dimensional (2-D) shapes of objects found in 
the environment. The child explores and begins to understand 
the difference between (2-D) and (3-D) shapes. In Class IT and 
beyond, the elements of shapes such as sides, vertices and angles 
are explored — the foundation for the exploration of elements 
of shapes is laid. The children also explore complex 
shapes and repeating patterns that can be made with 
shapes (see the chapter on ‘Patterns’). In Classes II and 
IV, they explore tiling patterns more systematically. In 
Class IV and beyond children explore the relation 
between 2-D and 3-D shapes through exploration with 
nets (two dimensional cut-outs from which three 

dimensional shapes such as cube, cuboid, cylinder, cone, 
etc. can be made). } 

The major learning outcomes of teaching shapes in Classes 
Tand II are to 

1. describe the shapes of various familiar objects in her 
own vocabulary; 

2. identify various elements of an object such as edges, 
corners and faces in the course of exploring and playing 
with them; 

3. explore and communicate the association between an 
object (3-D) and its shape (2-D); 

4. draw simple shapes on paper; and trace and explore the 
outlines of objects on paper. 

In the classroom as teachers, we sometimes forget that the 
child has some previous experience and intuitive understanding 
of objects and their shapes. Often we emphasise the formal 
names for shapes without making the necessary connection to 
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daily life objects or the children’s intuitive understanding, Here 

is a small snippet from a classroom. 

Teacher: (Pointing to a tennis ball) What is this? 

Child: Ball. 

Teacher: What is the shape of the ball? 

Child: Round 

Teacher: Round or circle? 

Child: (confused) : 

Teacher: What is this according to you? Round or circle of 
circular or sphere or spherical? 

What is the teacher trying to do here? Do you 

think the child is deepening her understanding? 

How would you carry on this discussion? 


Since children are familiar with the shapes of 
ordinary objects, it is better to explain differences! 
between shapes by making a connection with other 
objects—this is round like a ball, it is round like a 
plate, or like a bangle, or like a roll of paper, ete. 

When children use their own language or common 
vocabulary, they can communicate what they find through theit 
explorations. It helps them generalise and to understand the 
concept better. Later on they can relate this base of 

- understanding to the formal mathematical vocabulary. (Also 
see the chapter on ‘Language and mathematics’.) 

Teacher may use the formal vocabulary herself while 
describing shapes; she need not expect the children to learn this 
vocabulary. The children should be encouraged to freely use| 
the language of daily life while describing and naming shapes. 


EXPLORING SHAPES | 


Fig. 3.5 


The school and the child’s environment offer many opportunities 
to explore various objects and their shapes. The teacher needs 
to create situations in the classroom for such exploration. Fot 
children, exploring shapes can be fun. The teacher can create an | 
activity where children explore and share their observations with | 
other children. 
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Snippet 2 
A teacher of Class II had children explore shapes sitting in a 
circle. She had collected several objects for this activity— 
geometry box, book, water bottle, pencil, scale, chalk, lunch 
box, etc. She picked up one object and passed it around. Each 
child held the object for half a minute and said something about 
its shape or feel. She or he had to try to say something 
new that was not said by another child. When 
one object had completed a full ‘round’, a 
new object was introduced. 
Rashid: The geometry box is smooth 
and cool. 
He said it by holding the 
box against the cheek. 
Geysar: When I put the edge against 
the skin it is hard. 
The teacher asked if the box had any 
corners. The children noticed that the 
corners of the geometry box were rounded. 
Similarly, they saw and felt the corners of the 
book with their fingers. In this activity children noticed 
important elements of the shape—face, edge and corner. 
Keeping a systematic record of the observations discussed 
could extend this activity further in a more meaningful way. It 
will help in generalising the properties of shapes. 
The teacher may write down some of the observations and 
discussion points of children on the blackboard. This will help 


the children notice the elements of itinin 

shapes better, CA ‘box Ras flat smooth faces 
Another teacher of Class I made her i ha ihai. S 

children explore shape through a slightly - 44 has hard edges. 

different game, She made her children sit 4 - I has 12 edges 


has 8 corners 


in the circle and passed various objects 
like pen, die, duster, bangle, etc. Each 
child held the object and demonstrated 
that object in a novel form. For instance, 
When the pen was passed, one child 


+ The corners axe rounded. 
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demonstrated the pen as lipstick, the other showed 1 
thermometer. Similarly, when an eraser was passed, one 
pretended that it was a soap bar and another that i 


chewing gum. 
How do you think this activity is useful for shapes? 


After the ‘circle time’ was over, children played with 
models of shapes: cube, cuboids, cylinder and cone. 
learning kit has a set containing models of shapes, which 4 
covered with velcro. Velcro on the models allow the child 
to stick one shape to the other on any face, edge or corne 
This allows for a lot of creative joining and mixing and makin 
more complex shapes. In making differet 
objects through these models children furt 
learn about the various elements of differe 
shapes, they also learn about the similariti 
and differences in the elements of differen 
shapes. 


Snippet 3 


Fig. 3.9 Child 1: Let’s make a table. q 
Child 2: (picks up the cuboid and holds it as the bas 

of the table.) 

Child 1: Now we need to make it stand, so lets add four bela 
(cylinders) 

Child 2: Instead of these, we can place two dibbis (cuboids) lil 
these. 

One child made the table with a disc as a base and cylinder! 

a stand. Both the children are not just applying their creativi 
but are also learning about the basic properties of different shapt 
In all these activities children were taking an important step 
analysing a shape into its elements. In geometry, shapes are de fin 
in terms of the relation between the elements, not in term 
how the shapes appear to the eye. Many children think the squa 
and diamond (that is, a square rotated so that its diagonal 
vertical) are different shapes because they /ook differen 
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Geometrically however, we think of them as the same shape — a 
square, because their sides are equal and each of their angles is a 
right angle. The square shape is defined in terms of the sides and 
the angles, and not in terms of how it appears to the eye. This is 
an idea that children take time to learn — learning that shapes are 
based on the relation of elements continues through all the primary 
years. We can help children in understanding this meaning of 
shape, by helping them learn about the elements of a shape such 
as sides, vertices (corners). The activity of exploring shapes is a 
good way to get them to notice such elements of shapes. 

The NCERT Class II mathematics textbook contains an 
interesting activity, where a blindfolded person is feeling inside 
a bag and describing a shape, while children guess the shape ot 
object inside the bag (also, see below). This activity as well as 
the suggestions for more activities are given below. These and 
the activities described above help in building children’s 
vocabulary about shapes, since they have to communicate what 
they observe to others. 


Activity: Feel and describe 

A blindfolded child touches and feels an object kept inside a 
bag. Nobody can see the object. This child who is feeling it 
describes the shape and texture of the object to the whole class. 
The children in the class try to guess what the object is. The 
teacher can write their guesses on the board. After a few minutes 
the blindfold is untied and the object is taken out. Children see 
itand check whether their guesses were right and discuss whether 
the description given by the blindfolded child was clear, how it 
could be made better, ete. 2 


Activity: Bol Bhai Bol 

Class is divided into two groups. Both the groups play this 
activity in a singsong manner. The first group first sings “ kya 
hai lamba kya hai gol, bol bhai bol jaldi bol”. The second group 
tesponds “ balla lamba, gaind hai gol, bol bhai bol, bol bhai bol.” 
Now the second group asks from the first group, “ kya hai lamba 
kya hai gol, bol bhai bol jaldi bol”. The first group responds, “ pencil 
lambi, ladoo hai gol, bol bhai bol, bol bhai bok” 
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In this way the game goes on and children classify 
objects according to their properties. 


RELATING THREE DIMENSIONAL 
AND Two DIMENSIONAL SHAPES 


One of the problems of learning geometry is to disting 
. between three-dimensional and two-dimensional shapes 
understand their relationship. Common objects in the wi 
are three dimensional, and hence these shapes are familiat 
children. Shapes drawn on paper are two-dimensional. Picture 
ate also two-dimensional shapes, but it is difficult to see thet 
as two dimensional. This is because the artist uses variou 
techniques to create the illusion that they are three-dimensioni 
Techniques to draw three dimensional shapes on papet require skil 
and tranining, 
In Classes I and II children explore and understand the basi 
difference between three and two-dimensional shapes. You ca 
‘put things inside a box, but a box drawn on paper is flat a 
you cannot keep anything inside it. They also explo 
the relation between 3-D and 2-D shapes bj 
tracing the outline of objects on paper, which 
is one way of reducing a 3-D shape t 
dimensions. 


Activity: Trace your friend’s body ~ 
In this activity one child lies down 0 
the floor and the other traces her body. 
this activity children get to see the relationsh 
between the solid body and its outline, 1 
exis relationship between a 3-D shape and 2-D shap 
With different body outlines, teacher can have discussions ik 
guess whose body outline is which. Children respond accordit 
to the attributes they observe like, Rekha is shortest in the el 
and this is the shortest outline, so this must be Rekha’s be 
outline. 
NCERT mathematics textbook Class II has a chap 
‘Footprints’. In this chapter children are expected to match th 


} 
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animals with their respective footprints. Looking at the ee: i 
shape of the animal’s foot, the child needs to match its er 


shape with the footprints on the ground. Similarly they = E > 
trace and compare their own footprints with their friends | ——_ À w S 
footprint. 


ji 
Sunita, a teacher in Class II made her children do the | far. 
tracing of hands. Children did the tracing and guessed | 
which trace is of which child. Following this, Sunita asked 
them to make mehandi designs on the outlined hands. Children 
enjoyed the activity a lot. 


Adtivity: Tracing ftom stamping containers 
The learning kit has stamping containers in regular, 3-D shapes 
like cube, cuboid, cylinder, which can be used for tracing and 
stamping. Other shapes like 5 pointed star, leaf, etc., can also be 
used to make interesting patterns using 2-D shapes. 

There are two main objectives that can be achieved by doing 
all these tracing activities. First they help the child observe the 
relationship between a 3-D shape and its associated 2-D shape. 
The second objective is to help the child in identifying the 
similarities and differences between traces of different objects. 
One object can give traces of two different types, for example, 
the trace of the base of a bottle is different that of its side. 
Even the traces of two bases can be different. Also traces of 
two different objects can be similar. For example, trace of a 
bottle cap is similar to the trace of a coin. When children start 
exploring the traces they encounter interesting shapes like circle, 
Square, triangle etc. { 

While exploring 3-D shapes they simultaneously also explore 
the elements, which are two dimensional, namely, faces. : 
(3-D objects also have ‘elements that are one 
dimensional, namely, edges, and elements that are zero 
dimensional, namely, vertices. However one 
dimension and zero dimension are concepts which 
are not easy to understand and may be dealt with in 
higher classes.) In higher classes, using paper cut-outs 
(called ‘nets’) to make boxes, cubes and other shapes 
is a good way of relating 2-D and 3-D shapes. 
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Activity: Exploring how a box is made 

Children cut open an empty box made up of thick paper, eg 
toothpaste carton, chalk box, etc. They observe and discuss 
how the box is made out of a plane sheet of thick paper. 
Lines 

Explorations of lines provides the foundation to explore the 
elements of shapes like sides, vertices and angles. Children at 
this stage learn about straight and curved lines. They also learn 
about three types of lines, standing, sleeping and slanting lines. 
One of the main objective in Class I is to help children explore 


and identify the lines which are all around them and to draw 
different types of lines. 


Exploring Lines 

NCERT textbook for Class II uses an interesting way to help 
children look at various types of lines. Many stick-drawings and 
pictures of digital clocks, folk art, traffic police signals, etc,. are 
shown. Children explore and identify the types of lines that have 
been used in these drawings. 


Drawing lines 

The use of ruler to draw straight lines of specific measurement 
can be avoided in Class II as most children find the rulers difficult 
to handle. At this level children can 
be given space to draw free hand 
lines and to use vatious othet 
techniques to draw lines. 


Some of them are given 
below. 


Activity: Make a line 

with string 

Children can make lines 

in the ground using the 
m string. When a string Ís 

held tight it makes a straight line whereas, if you let it lie loos¢ 

on the ground it will make a curved line. 
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Activity: Make a line by tracing 
Children can use the straight edges of various objects like pencil 
box, book, stick etc. to draw a straight line. 


Activity: Join the dots 


Fig. 3.15 


A dot grid can be given to the children to join the dots to make 
lines. 3 
Children have fun in making stick-drawings using the sticks 
followed by making stick-drawings on the paper. 
Tn this way teacher can provide situations to help the child 
explore lines, which will further form the basis for making 
progress in geometry. 
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In everyday life, we come across many situations whe 
we deal with quantities, for example, while buying 
provisions or cooking a meal for guests. We also 
informal measurement and estimation—estimating 
time required to fill a bucket or to boil milk, buying cloth 
budgeting, setting the volume of the television and § 
on. Making decisions such as which two wheeler to bu 
may depend on understanding mileage, price, ru 
cost, etc. Measurement is essential in occupations suc 
as tailoring, carpentry, building and so on. It is fundamental 
science and hence understanding and using measurement 
important for learning science. Understanding issues related to 
the environment such as pollution, weather, rainfall, etc., requite 
the understanding of measurement of many physica 
quantities. Understanding and having control ovel 


measurement of body temperature, doses fo 
medicines, understanding what is meant by blo’ 
pressure or blood sugar level, etc. In general 
knowledge of measurement and familiarity with 
. different contexts of measurement is important 
functioning effectively in daily life or as a citizen. 

Children are often involved in activities like dressing 
dolls, comparing whose pencil-is longer or whos@ 
shorts have more pockets, building towers an 
comparing their heights, checking whether there ate 


enough sips of water left in their water bottles, how 
much time is left for the lunch break and so on. In this 
way children acquire an informal understanding of 
several physical attributes such as length, weight, 
volume and time. We can use this experiential learning 
of children and these natural contexts as a basis to 
develop and plan learning activities. It is preferable that 
the activities have an inbuilt challenge in the form of a 
problem which children can easily relate to and find 
interesting. We should encourage children to explore 
and reflect on the given problem situation and provide 
enough opportunities to develop the natural 
understanding related to the concept of measurement. 

Children learn about the attributes of measurement 
such as length, weight, volume, money and time in the 
primary classes. They may also be introduced to other 
attributes such as area. They learn first to clearly recognise the 
attribute that needs to be measured and distinguish it from other 
attributes. For example, they need to distinguish weight from 
volume, although there is a relation between weight and volume. 
They also need to understand that the same attribute may take 
different forms. For example, measuring how long a pencil is or 
how big a tree trunk is or what the distance from the school to 
the home is, are all measurements of the attribute of length. 
Children slowly and with increasing practice in measurement come 
to understand these various aspects. 

Children begin in Classes I and II with the direct comparison 
of attributes that can be easily perceived such as length or 
weight. While making comparisons, they learn the vocabulary 
of comparison. Sometimes the attributes of objects can be 
conveyed directly, for example, the length of pencils. But if we 
want to compare whether the length of the blackboard is more 
than the height, we may need to use another intermediary object 
like a string, Children move from direct comparison to indirect 
comparison using an intermediary object, and then to measuring 
with informal or non-standard units such as hand spans, 
footsteps, cups, bottles, sticks, etc. There is a big difference 
between comparison and measurement, because measurement 
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involves the use of number. The number says how much 
is of an attribute (say, length). We get the number by the repe 
use of a chosen unit to ‘cover’ the attribute. For example 


a bottle, so the volume of the bottle is so many cups. Child 
need to understand the use of the counting numbers in this ni 
context of measurement, which involves counting how mat 
times the unit ‘covers’ or ‘fills’ the measured quantity. 
When children use a scale to measure length, they simp 
read-the measure from the scale. So it is not obvious that th 
unit has been repeatedly used to measure the length. Maa 
children do not understand why we use a scale or how iti 
constructed. 
Tt is preferable to move to standard units only after childre 
have understood why a unit is necessary in measurement, and 
how the unit is repeatedly used to measure the attribute to ob 
a number or ‘measure’ for the attribute. 
They can appreciate this better when they have chosi 
or constructed their own unit in the course of solvi 


units are introduced, it is important to stress the idea tl 
the unit is used repeatedly to cover the attribute. So it 
better to introduce measurement by a scale only after child 
have used informal units. Moving too quickly to measuring 
reading from a scale can result in an incomplete and p 
understanding of measurement. 

In Classes I and I, the focus is only on understanding 
attribute being measured, developing the language 
comparison, and on measurement using non-standard unit 
Moreover we only focus on simple attributes that can 
perceived directly such as length, weight and volume. A fterwat 
in Classes II to V other measuring activities will be introdu 
which involve exploration of more attributes, and working wi 
standard measurement units (Kg/gm; cm/m/km; 1/ml; sé 


MATHEMATICS TEACHERS’ TRAINING 


min/hrs) and measuring instruments (scale, measuring tape, 
meter stick, marked beakers, clock, weighing balance, etc.). 
Children will understand the different units used commonly and 
also get a feel for how much quantity these units specify. 

In Class III and beyond children solve problems involving 
standard units of length, weight, volume, time. They also have 
to relate the larger and smaller units commonly used to measure 
the same attribute such as metre and centimetre and also convert 
one to the other. They learn to go beyond whole numbers and 
apply simple fractions to quantities. They learn about attributes 
such as perimeter and area and extend their understanding of 
volume of liquid in a container to include the volume of a solid 
body, at first intuitively and then by informal measurement. For 
all this to take place, it is important that their foundation in the 
concept of measurement becomes strong. 

Comparing and ordering of objects according to a certain 
attribute such as length, volume or weight are the initial activities 
that lay the foundation for measurement. While comparing or 
measuring, an effective way of developing a feel for measurement 
is to encourage children to make a guess or a visual estimate 


and then verify this by carrying out a 
more systematic comparison or 
measurement. There should be scope 
for discussion in the classroom where 


Strategies or reasoning used by 
different children can be shared and 
discussed. Discussing a strategy 
helps to discover other strategies 
Ot to generalise the strategy. It 
also helps the teacher gain insight 
into the level of understanding 
achieved by children. Fig. 4.56 


LENGTH 


Children are growing all the time. They are growing out of their 

clothes and shoes. They are often heard saying, “You will not 
. ʻ y . + {á 

be able to sit on this toy bicycle as you are bigger than me”. 
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Without being explicitly aware of it, they ate 
frequently involved in comparing lengths in their 
day-to-day activities. Measuring height, breadth 
and distance are all actually the measurement of 
only one physical quantity, namely, length. But 
when the length is associated with different 
orientations, or different scales, then 
different words are used making it 
difficult for children to perceive that the 
same attribute is being measured. When 
we are focusing on length in the vertical 
upward direction, we call it height, and 
in the vertical downward direction, we 
call it depth. When the length is 
horizontal, we sometimes say length (for the longer length) and 
sometimes breadth. ‘Thickness’ refers to the dimension which 
is usually shorter than and different from length and breadth. 
When we take a measurement around an object, like the chest, 
or a tree trunk, we call it ‘circumference’. When the length is 
large in comparison to the dimensions of our bodies, we call it 
distance. Thus the vocabulary associated with comparison of 
length includes words like long/short, small/ big, thick/thin, 
tall/short, high/low, shallow/ deep, far/near, narrow/wide, etc. 
The initial activities centred on the attribute of length involve 
comparison and ordering. Comparison of length without 
measurement may be done by observation, by superimposition, 
or by using an intermediary object. Different situations and 
problems lead the children to using these different strategies of 
comparison. For example, to compare the heights of two 
children, one can observe directly. If the heights are nearly equal, 
one can refine the observation by using a large hardcover book 
which can be placed on the heads of the two children standing 
back to back or facing each other and see which side of the 
book is higher. 
To compare the length of two pencils, or two photographs, 
one may bring them next to each other or superimpose them. 
To find out which window is longer, we may use a string as a9 
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intermediary object. To find out which tree trunk is bigger, or 
whose waist is bigger, we can wrap a string around the trunk or 
waist to measure the circumference. When we need to 
communicate the length of an object to another person who is 
not present, we may need to use a commonly available informal 
unit. For example, we may say, take a piece of paper that is 4 
matchsticks long and 4 matchsticks wide, assuming that 
matchsticks are commonly available and are of the same length. 
By posing problems involving these different situations, we can 
lead children to come up on their own with these various 
Strategies for comparison. 


EXAMPLES OF ACTIVITIES FOR CLASSES I AND II 


1. Whose arm is the longest—Group activity 
Firstly, let children guess whose arm is the 
longest. Then provide paper strips of equal 
length to all the children ensuring that the length 
of the paper strip is around 50 cm. Children 
will measure the length of their arm using these 
paper strips and cut off the extra portion of 
the strip. Let children find out by observing 
the strips that who has the longest arm and who 
has the shortest. 

Now children can be asked how they will find out who all 
have arm of equal length. Children may come up with the idea 
of comparing strips. 

Similarly, we can ask children to find out whose hand 
Span is the longest and whose is the smallest. 


Fig. 4.7 


2, Comparing lines drawn on paper 

When children are shown two pencils of the same size, 
kept side by side, they can find by direct observation if 
both the pencils are of the same length. But when two 
equal lines are drawn on paper at some distance from ¢ 
each other, it becomes difficult for children to directly z 
Perceive that they are still of the same length. Using a 
thread and marking it, children can compare the length 
Of the two lines and find that they are of equal lengths. 
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This is an example of a problem where children need to use 
intermediary object to carry out the comparison. Similarly, t 
can compare the length and breadth of a notebook or the heigh 
of two plants in two different pots using a string. f 


3. Comparing with a reference length 
Another activity which is interesting to children is to compat 
lengths against a reference length. We can give the children] 
stick which serves as the reference length. Children can be aske 
to first guess and then find out which objects in the room at 
longer than the stick. Which objects are shorter? What objec 
are of the same length as the stick? 


4. In the same way, the length of many things in the classr 
such as windows, door, blackboard, table tops, can bi 
compared. Children can use intermediate objects like strini 
given in the learning kit for such comparison. They can also us 
informal units like the hand span, footstep, etc. 


5. Who is the nearest?-—A game 
A simple but interesting game can bé 
played by marking an X? on the gro! 


away from the X’ mark. Children ake 
turns to throw a piece of chalk as clost 
as possible to the X’. Each child's throw 


see whose throw is nearest to X’. Whe 
two children's throws are almost equal 
close, one may use the string to decide 
Another idea is to use ‘footsteps’ 0 
‘handspans’ to compare the distances 

In all these activities, the childret 
may be encouraged to use tht 
vocabulary of comparison: talletl 
shorter, longer/ shorter, nearer/ farthety 
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etc. When more than two objects are compared, it becomes 
meaningful to use the superlative forms: tallest, shortest, longest, 
etc. Conceptually, comparison of three or more objects and 
arranging them according to the size of the attribute is more 
advanced than comparing two objects. Ordering three or more 
objects according to size is sometimes referred to as ‘seriation’. 

The language associated with measurement and comparison 
is developed only by actively using the language. So in these 
activities it is important to get children to talk and to listen to 
each other and to the teacher, and not restrict students only to 
completing worksheets. Oral communication and speech, where 
children use the vocabulary is of utmost importance. Open 
ended tasks and problems which invite participation from the 
students are useful in encouraging them to speak. 


Children's spontaneous activity 

Here is an example from Class II. When the teacher entered the 

class, a few children were talking about matching the length of 

a pencil to other things. 

Child-1: My pencil is so long! Can you match its length? 

Child-2: Yes, I can’ put both my pencils to match the length 
of your pencil. See! 

Child-3: I will put my pencil and an eraser to match the length 
of your pencil. See they are equal to your pencil. 

This spontaneous activity is a useful starting point for 

introducing the idea of covering a given length. From this 

starting point, children can move on to covering the length with 

identical units, such as matchsticks, and from there to using a 

Convenient unit based on the body such as the hand span. 


Exemplar questions to make worksheets 

(1) Worksheets on comparison can be made interesting by giving 
instructions to colour one out of a pair. For example, 
‘Colour the longer stick blue and the smaller stick red’. 

(2) As mentioned earlier, it is important to develop the 
language and vocabulary related to measurement among 
children. We can do this only by having opportunities for 
children to express themselves orally. Pictures ate a good 
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medium to get children interested and to let them sta 
talking. There is an interesting picture book by the Nation 
Book Trust called Tails by Hydrose Aaluwa. One can use th 
picture book and can ask questions as. following: 
* What do you observe? * What do you find in this pictur 


* What can you say about the tails of the animals. 


VOLUME 


Like length, volume can also be directly perceived. But unlike lengi 
it is usually not easy to compare two volumes by direct observa tio! 
Volume refers to the amount of space, and in the primary class 
we talk mainly about the volume occupied by a solid or liquid.| 
Classes I and II, we focus on the easier attribute, which is the volun 
of liquid in a container. So we focus on the volume of water in 
bottle, cup, jug, etc. It is only later, in Classes IV and V, that childr 
learn about the volume of a solid body. Solids neither chang 
volume nor shape as we handle them. Liquids change shape eas 
but their volumes do not change as we handle them. This makes! 
easier to measure the volume of liquids since we can pour the liqu 
out into containers whose volume is known. To measure the volumi 
of solids, we must make indirect measurements using a liquid, fo 
example, by finding out how much liquid is displaced by the soli 
when we immerse it in the liquid. 

In some textbooks, the word ‘capacity’ is used instead 9 
‘volume’. The capacity of a container is the total volume of 
liquid that it can hold. However it is preferable to use the wot 
‘volume’ so that we can use this word in situations where t 
container may only be partly full. For example, we may want 
compare two buckets which are partly filled with water. In t 
situation, if we ask which bucket contains more water, we ™ 
asking for a comparison of the volume of the water in the 
buckets, and not for a comparison of the capacities of the W 
buckets. In some situations, it may be more relevant to compl 
the capacities of the containers. For example, we may want) 
know which bucket will hold more water when it is full. 
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Young children can easily make mistakes about which container 
has more water. The well-known psychologist Jean Piaget conducted 
a famous experiment, where children observed that the water 
contained in two identical glasses were equal. Then he poured the 
water from the first glass into a thin, tall beaker, and the water from 
the second glass into a wide beaker. Then he asked the children if 
the two beakers contained equal amounts of water. Young children 
usually said no, and said that the thin, tall beaker contained more 
water. This was surprising because the same children had said earlier 
that the two glasses contained equal amounts of water. Piaget 
concluded that young children do not ‘conserve’ volume. 

Although we cannot 'teach' children to conserve volume, as 
they gain more experience in working with liquids and comparing 
and estimating quantity, they grow more confident in their 
understanding of volume. In Classes I and II, they are ready for 
such experiences. So here we focus only on comparing volumes 
by visual estimating, by pouring out and estimating how many 
of one container (full of water) is needed to fill another container. § 
Some of the Activities that can be done 
are as follows: 

1. Take identical glasses and ask 
children to pour an equal amount of 
water in each glass. Let them ask other 
children if each glass contains the 
same amount of water. Introduce 
them to the use of the phrase, ‘equal amount 


s the water 
of water’. in the two bottles 


2. Take two identical glasses with equal 
amounts of water. Now pour the water of 
each glass into a different bottle. Make sure 
that the shapes of the two bottles are very 
different. Ask the children to discuss what 
happened. Why does the water in the two 
bottles look unequal? What happens if they 
Pour it back into the glasses? 
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Pour some water into two glass bottles of different shap 
and ask the children which bottle contains more water. Malt 
sure that the bottles are less than half full, and that thi 
difference between the amounts of water is not much. hi 
makes it more challenging to the children. Ask the childrel 
how they can check if their answer is correct. You can kee 
some identical glasses in front of the children, and prom) 
them by asking, 'can we use these glasses to find out whid 
bottle has more water?’ One of the children may sugg® 
that we can pour out water from the two bottles into tw 
identical glasses and check. Ask the other children t 
respond to this suggestion before actually trying it out. 

How will the children respond if there was only on 
glass instead of two? 


has the most water, which has the least. How will they ched 
if they are correct? 

Estimation activities 

1. Use bottles of different shapes in Activity 4 


write down their guesses. Now take a små 
cup and pour one cupful of water in e4 
bottle, Now let them make a second gues 


up 2 more cupfuls of water in each bottle an 
make a third guess. When ate they confides 
Take two bottles of different capacities. A3 
the children to guess how many cupfuls q 
water each bottle will hold. Let them wei 
by actually pouring cupfuls or by filling H 
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stamping containers from the learning kit with water and 
pouring it into the bottle. 

3. Children can also use the stamping containers provided in 
the kit for volume estimation. At first they can estimate 
how many cubical containers are required to fill the cuboidal 
container, later on they can check their estimates. 

4. Exploring volume with the use of stamping containers will 
also help them, to explore which shape in the kit can hold 
more water and they will be able to correlate it with the 
attributes of solids. Children could be asked to reason 
about their estimations as it will help them to think logically. 
As one can see, the main aim of the activities dealing with 

volume is to give children an experiential base which will be helpful 

in building their understanding of measuring volume. We can also 
focus on the language of comparing volume and on learning to 
use words and phrases such as, more water, less water, one cupful, 
two cupfuls, can contain or hold more, etc. Most of these activities 
can be done in a small or a large group guided by the teacher. 


WEIGHT 


Weight is also an attribute that can 
be perceived directly by our senses. 
In this case however we do not 
perceive it using our visual sense, but 
by feeling it with our hands and 
bodies. A heavy object is more 
difficult to lift. When we lift it, we can feel the downward pull 
on our hand. An even heavier object may be difficult to move 
even if we push it with our.whole body. By looking at an object 
We can make a guess about how heavy it is, but often we can go 
quite wrong in this judgement. , 
With regard to weight, the aim in Classes I and II is to give 
children experiences that will help them focus on this attribute. 
They also learn the connection between weight and the instrument 
Used to measure weights, namely, the balance. Children may be 
familiar with the balance since they may have seen it in the market 
orin a shop. It is also easy to make a balance with simple materials. 
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How to make a balance using simpl 
materials. . 
Children can make this balance with the help 
an elder person. You need the following materi 

a small plastic bowl or a plastic lid 

a big rubber band 

a stick 

a needle 

Fig. 4.16 * and some thread 

1. Make three holes in the plastic bowl and tie the threadi 

; as shown in the figure. 

2. Make a knot on top so that the bowl hangs 
flat when you hold it by the knot. Your 
weighing pan is ready. 

3. Cut open the rubber band and tie one end 
to the knot. 


4. Tie the other end of the rubber band 
to a stick and hang it from a table or 
a window ledge. 


Fig. 4.19 


5. Tie a small stone to a string 
and hang it next to the pan J 
like in the picture. 
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2. Mark the position of the pan on the 
string with a pen. The string helps 
you to check how much the pan 
goes down. 

Put a small stone in the pan. See 
what happens? 

Then put a heavier stone in the pan 
and see what happens? 

(Reference: Maths for every child, class 3, 

Homi Bhabha Centre for Science 

Education) 


some of the Activities that can be done are— 


|. Take two identical small sized buckets. Fill one of 
them with water. Fill the second bucket with stones 
or with sand. Ask the children to lift each bucket in 
turn. Are they surprised by the weight of the second 
bucket? Ask them to describe what they felt. 
Encourage them to. use the language of compating 
weights: heavier / lighter, has more weight/ 
less weight. 

2. Take three identical plastic balls. Make a hole 
in each of them. Fill the first fully with water 
and seal it. Fill the second fully with sand 
and seal it. Fill the third with sawdust and 
seal it. Ask the children to lift the different 
balls. Are they surprised? What did they 
experience? Can they guess what is in each Fig. 4:23 
one of them? The activity again gives them a chance to use 
the language of comparing weights: heavier, heaviest, lighter, 
lightest, etc. 

» Bring a shopkeepers balance to the class. For this activity, 
you need a strong balance. Prepare different weights by 
Packing sand in small and medium sized plastic bags. If 
Plastic bags are not available, use paper bags or cloth bags. 
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. After doing Activity 3, ask them to add some small w eig gh 


. When the weights in, the two pans are balanced, aski tt 


6. For this Activity, you may need a more sensitive balan 


You can tie the bags with a rubber ba 
Ask the children to put a bigger wegi 
in the first pan and keep the second) 
empty. Ask one of the children to p 
on the empty (second) pan with) 
hand gently so that the first pan is lift 
s As the first pan goes up, add anot 
large weight to it. What happens? Wii 
should they do to lift the first pan if 

object is heavier? Give a chance for all the children 
try lifting the first pan by pressing on the second pan wil 
their hand gently. 


in the second pan which was empty, but still not enough} 
lift the first pan. Now tell them to press the second pan agl 
What do they notice? Let them add mote weights toM 
second pan. As they add more weights does it become easi 
to lift the first pan by pressing? As they go on addin 
weights in the secorid pan, at some point the first pan is 
up. Discuss what happens here with the children 

introduce them to the appropriate language: ‘equal we igh 
‘balancing the weight’. 


children what will happen if the weights in the two pansa 
interchanged. This will be quite interesting to the childf 
After they make their guesses, interchange the weights ari 
discuss what happens. 3 


Take a lump of modeling clay (or soft d 
made from atta) and put it in one pan. 
another lump and ask one of the childr 
to adjust the amount so that it bz „lances t 
first lump. Now take the first lump & 
break it into two smaller lumps. Ask i 
children what will happen if you put ith bat 
into the pan. Will the two pans sti 
balanced? What will happen if the amp 
broken into many small lumps? 
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7. For this activity, you can use a sensitive balance. Children 
can use One rupee or two rupee coins as standard weights. 
They can guess how many coins will balance small objects 
from their classroom: duster, chalk, notebook, etc. They can 
then check this by measuring with the balance. Introduce to 
them the vocabulary of measuring weight: ‘weighs as much 
as two coins’, ‘is as heavy as 5 coins’, etc. They can then 
order the small objects that they weighed in terms of their 
weights. 

As in the case of volume, with regard to weight, the main 
aim is to give children experiences on which they can build later. 
The focus is on giving them a feel for the attribute of weight 
and to make them familiar with the language of comparing and 
measuring weights. The balance is the main instrument used to 
compare and to measure weight, and they learn how to use the 
balance by working with informal, easily available units of weight. 


ASSESSMENT 


Measurement is a topic that is inherently activity based. There 

is plenty of opportunity for children to actually measure and to 

work in groups. We can encourage this. Measurement involves 

both understanding and skill. The teachers can look for the 

following steps in the children's growing understanding of 

Measurement, 

* Understanding and using the language of comparison. Use 
of appropriate attribute words for different situations. 

* Comparing and ordering three or more objects according 
to a specified length attribute. 

* Making comparisons when direct comparison is not possible 

~ by visual estimation, and by using an intermediary object, 

by using a container ete. 

Making comparisons by using informal units such as 

handspans, cups, or coins. 

Answering and asking questions of how long/how short? 

How heavy, how much water etc. 

Expressing the attribute in terms of the informal unit used. 
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e Recording the measure of different attributes and writing 
down the number in terms of units. 

Skills include finding and using a unit, measuring the attribute 
accurately, keeping track of counting the number of times the 
unit is applied, and estimation skills, such as comparing virtually 
or by feel. 
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IMPORTANCE OF DATA AND 
INFORMATION 


Present age is an age of 
information, and the average person 
has much more access to it than 
before. A lot of information flows 
through various means of 
communication like newspapers, 
| magazines, radio, television, 
internet, etc. As adults, we have to learn to handle information, to 
interpret it and to critically analyse it. For many important decisions, 
we need information. A farmer has more control over the price at 
which he sells his produce if he has 
information about current market 
prices. Wage labourers and workers 
need information about current 
wages in different cities and 
industries, and about the cost of 
living for more effective collective 
bargaining. A village community can 
ask for better health facilities and 
schools if they have information 
about the public funds allocated to 
their district and to their village. 


All this information is based on data. ‘Data’ means almost 
the same as ‘information’, and refers to the information in a raw 
form which is collected from various sources. As the examples 
above suggest, the capacity to handle and process information 
and data can be a factor contributing to the quality of living. When 
we digest information, and turn it into a more general or abstract 
form, it becomes part of knowledge. Knowledge gives botha 
sense of well being and power. Information is often manipulated 
by people with vested interests. For example, advertisements often 
contain partial information and mislead the customer. In such} 
situations, having access to data and the capacity to interpret data 
can be a source of power. The capacity to seek, obtain and analyse 
data does not develop in a short time and is one of the importang 
long term outcomes of education. 

The availability of data, which is reliably and systematically 
collected, makes a system transparent. This is important for a| | 
democratic society. It is only when people have confidence in 

their own capacity to handle and interpret data that they will also} | 
seek data. Only when people seek data will society or the 
government or other authorities set up mechanisms for collecting 
or providing data and information. A landmark legislation in out 
country is the Right to Information Act (RTI), which empowers 
ordinary citizens in having access to data and information that is 
important for their lives. 


Why do we collect data? 


We collect information and data when we need to answer # 
specific question a problem or when we want to understand į 
situation in generality. This may be because we need to make 4 
decision. For example, the teacher may Collect information 0! 
the different activities or games liked by the children along with) 
the reasons behind their liking. This information can help tht 
teacher in designing activities for the children. If data on children’ 
attendance is collected over a period of time, one might se 
patterns of rising and falling attendance on different weekdays 
This could help a teacher to make a decision about whether t0 
hold an important activity like a test ön a Monday. 
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Ithappens often that people have opposing views on important 
issues. In such situations, it may be critical to have access to the 
correct information. Thus data not only help us to understand 
the situation or problem in more depth but also helps to resolve 
conflicting claims. 

Here is an example of data taken from the Eleventh plan 
document. It is from a working group report prepared by the 


he form of a table and pertains to access to schools in rural areas. 


i 
= Table — Access to schools in rural areas 


1986 2002 
(5th survey) (7th survey) 


Rural Population 593560310 | 659691045 | 742490639 
Rural Habitations 981864 | 1060612 | 1231391 


Habitations having 
primary schools/sections 


within 1 km 823117 | 884089 | 1070863 
‘Tn percentage | 83.83 83.36 86.96 
Population ‘served 

by primary school/sections 
jap to 1 km 560622974 | 618543482) 731574982 
| -S 94.45 93.76 98.53 


| Habitation served by 


| Upper primary school/ 
[ston hin 3 km. 726594- | 807656 961899 
h percentage | 74 76.15 78.11 


| Rural Population Served 
by upper primary school/ 


[Sections within 3 km. 498447378 | 560769559 | 639561298 
Beer cciitasea es 83.98 85.00 86.14 


Percentage -a pae ieee Meee 


DATA HANDLING 


What questions can be answered from the above data? | 
can, for example, compare how access to primaty and upp l 
primary schools has improved over a 15 year period. We can know 
that even in 2002, about 22% of the habitations did not havea 
upper primary school within 3 km. By comparing with th | 
population percentage, we see that these 22% of the habitations 
contained only 14% of the population. So these habitations ati 
smaller in terms of population. This may lead us to furthe! 
questions. What are the special problems of smaller habitati 
Can there be a different arrangement to provide schooling acce 
for children from such habitations such as school buses, 4 
residential schools? ‘ 

Thus we see that the data answers some questions, while! 


the increase in access also mean better quality education 10 
children? Does access ensure that children actually attend scho 
One can also ask questions about the data itself. For exampl 
how reliable is the data? What were the methods used to colled 
the data? | 

There are many examples of such data which you would hi vå 
come across in newspapers, articles and journals. These are nd 
just numbers; they are meaningful and convey information. ‘hf 
word data literally mean ‘given’. Although data can be in differen 
forms—text, spoken words, pictures, etc., commonly it is in sj 
form of numbers, that is, information which is systematicall] 
collected and can be quantified or described in numbers. | 

Data collection and handling is usually thought of as a pal 
of statistical activity and so only of interest to people specialis 
in statistics. We rarely acknowledge the fact that in everya 
situations we are collecting and using data. A teacher is collectin 
data even when she takes the attendance of children in her cla’ 
Let us look at another example of data collected by a teachet 

A teacher of Class V gave a mathematics test to 22 studeni 
in her class and systematically analysed their response ani 
tabulated the data as shown in the following table. 
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Children’s Responses 
_ Correct Incorrect No Response 


1,| Reading and writing numbers 15 2 | 
2.| Finding the Place value 9 9 
3 Ordering of numbers e 3 Creel: 11 
| 4] Double digit addition without carry over 22 0 0 | 
5, D bl soe . e . 6 ¥ 
IE ouil e digit addition wis carry over ca Oa 5 ost 0 
6.| Three digit addition with carry over 17 5 0 
7.| Double digit subtraction without borrowing} 21 leo 0 
8.| Double digit subtraction with borrowing 16 Sie 5 i 
PRY 3 D —— 
9.| Subtraction from zero 12 aah 10 0 
(10. Operation sense for word problems 1 6 im 5 


The teacher was able to find out which competencies were 
not yet attained by the children. From the table the teacher realised 
that although many children could read 3-digit numbers and could 
tell the place value, they were not able to compare the numbers. 

This suggested to her that they had learnt place-value in a 
‘tote fashion’ without relating it to magnitude or size. She also 
noticed that some of her students who could do the subtraction 
with regrouping had a problem when there was a ‘zero’ digit in 
the top number (subtrahend) she decided to pay more attention 
to subtraction with regrouping. But the biggest problem was with 
word problems — only one student could identify the correct 
Operation for a word problem. She wondered if she should change 
her teaching approach in some way. 

What suggestions would you have for the teacher? 
UI i ie 
=E O O 
Children too are often seen generalising and interpreting 
information in everyday situations. For example, they may have 
Opinions about who eats the most chapatis in their house, which 
Same is most liked or disliked by children and so on. But such 
Opinions are usually based on isolated observations or random 
pressions If a child has seen her younger brother eating more 
hapatis one day she might generalise that her brother always eats 
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mote chapatis. In the school and the classroom, we pf 
opportunities to children to answer questions that they 
interesting, and to check or verify their answers, by coll 
data systematically, by presenting the data and interpreting 

As adults, we would be interested in particular kinds © 
but for children such data may not be interesting, We nec 
think of data which is meaningful and interesting for thei 
example, who can jump the longest, who is the tallest, etc. F 
children in Classes I and II, the data should be from their imme diat 
environment. Children like to collect information which is relat 
to them or their immediate surrounding such as their likes af 
dislikes, familiar objects, family members, etc. i 


Collecting and using data involves the following steps: 
(a) Identifying and framing question(s) 
(b) Seeking, collecting and recording the data 
(c) Organising and displaying the data 
(d) Interpreting the data or making sense of the data 
(a) Identifying and framing question(s) 
Before collecting data it is very important to identify the que 
which you would like to answer and to make it as clear and precise: 
possible. You can discuss with the children and come up wi 
question that is interesting to them. As a teacher, you can he 
making the children’s questions more precise. For example, 
children may be interested in knowing who is the biggest child in| 
class. But what does this precisely mean? Is it the tallest child? Or 
heaviest? Or the child with the biggest hand? Or the biggest 
By making the question more precise, we make it possible to a 
the question and also make the children’s thinking conceptually tid 
When we ask young children about what they like 
example, their favourite food item, then we may not get consi 
responses. When a teacher of Class I asked the children W 
their favourite food was, she found that the children kept ch: 
their choices depending on what they were reminded about í 
what the other children said. She found that the children W 
answering more on the basis of their feelings at that moments 
was hard for them to keep their feelings aside. 
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(b) Collecting and recording data 

After identifying the question that the children want to find an 

answer to, the next step would be to collect the relevant information 

or data in order to answer it. Various means can be used to collect 
the data such as observation, interviews, and questionnaire. Young 
children can collect data in the following ways. 

(i) Observations — Children of Classes I and II would be collecting 
data mostly be observing. Such data may be quantitative and 
hence involve counting and measurement. For example, 
observing the number of vehicles passing by the school gate, 
observing different flowers or shapes of the leaves in the school 
campus, finding out the tallest child of the class, finding out 
who has the biggest feet or nose, how many times they can 
throw the ball up and catch it without letting it fall down, etc. 

(ii) Finding information by asking questions — Children can 
also collect information by asking questions to their friends, 
family and others. They may find out the number of pets or 
animals at home, the number of family members, etc. Obtaining 
information by asking questions may help in strengthening their 
communication and interpersonal skills. Children can also ask 
their friends what they had for breakfast, what they like and 
dislike, etc. Here the teacher needs to be sensitive as mentioned 
above since young children may not give consistent responses 
to questions about their likes or dislikes. 

The data collected should be recorded in a systematic way so 
that it can be read easily and clearly by others. There could be 
many ways of recording and presenting the data. With Classes I 
and II children, the recording process should not only be easy to 
fatty out but also meaningful and interesting. To record data, 
thildren can use concrete materials like stones, seeds or bottle 
“aps, making marks such as smilies, tally marks or tick marks, 
drawing icons and objects, etc. Let us look at some examples of 
tivities and see how these different ways of collecting and 
"cording data can be used. 

y do we need to record data? 

The data might be too large and if we do not record it we 

Might lose some data. 
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* We cannot rely on memory alone, since our capacity tt] 
remember is both limited and not very reliable. E 
e We might like to use the data later. We might like to compa 
data collected at different times. 
e We might like to share it with others. 
* We might like to put together data collected by different peop 
to see the larger picture. 
Different ways in which children can record data 
* pasting / putting concrete objects on chart paper / floor. 
e representing data through drawing icons. 


* using strips 
e dots/ sticks/stars can be used as tally marks instead 
numbers. : 


Example t Vehicles passing by the school gate during luni 
break 
The children decided to find out the number of different ve j 
that pass by the school gate during lunch break. This activity } 
carried out by children of Class I. Each Class I student was g 
a specific task. One child had to watch and count the bi 
that passed by the gate. Another child had to count cars. Ad 
child also counted bicycles, so that she could check her data w 
the first child’s data. A time period of 15 minutes was given 


seriously and diligently. Also they found their own ways of ke opi 
a record of their counting, For example, one of the children’ 
using his fingers for keeping a record. Another child was mak 


that he got confused when two cyclists were going togetht 
should he count them as one or as two? The class listened to € 


students started comparing the numbers. One of the students m 
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a guess that bicycles were the 
most frequent. This was verified 
by the other students with the 
help of the data. Other 
questions were raised and 
comparisons were made by the 
children. Thus, the children 
were making sense of the data 
that was displayed in front of 
them on the blackboard. 

In this example, the 
children could have kept track 
of the number of vehicles in a 
different way. Each child could have been given a container with 
the name or picture of the vehicle pasted on it. For each passing 
vehicle, a stone or a seed could be put into the container. Finally, 
by counting the stones in the container, the students would be 
able to find out how many vehicles pass by the gate during the 15 
minute period. 

Can you suggest some other way of collecting and recording 
data for this activity? 


a ES eee OE 


Example 2: Jump as far as you can 
This is a game in which the children 
tty to jump as far as they can and 
land on the various shapes shown 
in Figure 5.4. Each child records his 
or her jump by placing a stone on 
the boxes next to the shape on à 
Which they have landed as shown % 
in Figure 5.4. 
At the end, children can count the . 
Stones on each shape and can 
discuss questions such as 

How many children have reached 

the farthest shape? 
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— How many children have only reached the first shape? 
_ Which is the shape on which most children have landed? 


Example 3. Favourite sweet 
We have discussed above how it is difficult for children to che 
and name their favourite food. One teacher got over this 
in an innovative way. She got different bowls and pasted the n 
of a sweet on each bowl. Each child was given a pebble. 1 
children ‘voted’ for their favourite sweet by putting the pebbl 
the correct bowl. The votes cast for each sweet was counted 
recorded on the board and the favourite sweet was dec 
the end of the counting. Based on this ‘voting’ data, the tea¢ 
got different sweets for the children on the following day. 
In the last two examples, we see that in the process 
collecting data, information about the jumps or choices 
individual children is lost. In the jumping game, since al 
children used stones as a record, we do not know which dl 
jumped on which shape. This is also the case in the example 
‘Favourite sweet’. However, we can get this information by ask 
each child to use, instead of a stone, a tag with his or her 
written on it. The teacher can keep such tags made from 
cardboard with each child’s name written on it. They can be ui 
for different activities involving data collection. i 
Children should also be encouraged to share the process 
which they collected the data and the challenges they faced wh 
collecting it. The teacher can initiate such a discussion: 
discussed earlier, children had difficulty in recording when | 
vehicles appeared at the same time or were moving fast. 
discussions help the children realise the importance and diffie 
of recording the data reliably and to develop the necessary 
Children can also be encouraged to discuss how to collect! 
record the data, prior to the data collection. The following exan 
illustrates how this might happen. f 


Example 4 How big is your head? 

A Class II child claimed one day in the class that he had the b 
head in the class. This triggered the activity of measuring A 
big everybody’s head was. The children discussed various 
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of measuring the size of the head. Finally, with the 
help of the teacher it was decided that the children 
would form pairs and measure the circumference of 
their partner’s head with a paper strip. They would, 
take a long enough paper strip, take it round their 7 
partner’s head and tear off the excess length of the y 
paper strip. Then the child’s name would be written} 
on the paper strip so that she could identify it. After 
the children had finished measuring there were 40 to 
45 paper strips and the question arose of how to compare the 
measurements. Again many suggestions were made by children 
and some children came up with the idea that one end of the 
paper strips have to be in one straight line so that the other ends 
could be looked at and compared. So the children were able, on 
their own, to come up with an idea of measuring the size of the 
head and of displaying this information so that the sizes could be 
compared. The display looked like a long bar chart. Each bar 
represented the circumference of a child’s head and it was easy to 
look at the big bar chart and find out whose head was bigger. 


(c) Organising and displaying the data 

Once children have experienced, observed or collected information 
then there is a need to put the information together and to present 
it so that is meaningful and easily comprehensible. We saw how 
this was done in the previous example of measuring the size of 
the head. In the example of the vehicles passing the school, the 
teacher will need to help the children to pool their data, check if 
the data between groups counting the same vehicles tallied, and 


No. of buses No. of cars No. of cycles 
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then to decide how they would display it. They could use the 
blackboard or chart paper to display the data, for example, by 
drawing the vehicle and writing the number next to it. If the 
numbers are manageable, they might also decide to stick ont 
picture for each passing vehicle on the chart, ending up witha) 
display called a ‘pictograph’, which is shown in Figure 5.6. 


(d) Interpreting or making sense of the data 
Whenever the data or information has been displayed, a discussion 
can be held in the class about what one can know from the dau 
The teacher can make a link to the questions asked before thi 
data was collected and see whether the data helps answer thi 
questions. From the displays presented above, the children co \ 
easily find out which vehicles are more frequent. This might lex 
them to ask further questions such as, why there are more vehicle 
of one kind than another, or if there will be more vehicles seen 
the evening or morning, Sometimes the activity of data collection 
can lead to discovering and sharing related information as th 
example below indicates. 


Example 5: Whose feet are the biggest? 
When there was a discussion about whose feet are bigger i 
Class II, the children realised that they are wearing shoes 0f 
different sizes. They also discovered that every shoe has a nump 
which denotes its size and that this number can be seen on th 
sole of the shoe. The teacher explained to the children that 0 
shoe numbers for children’s shoes are different from the shi 
numbers for adults’ shoes. The children’s shoe numbers are fro 
1 to 13 and after that the adults’ shoe numbers start. Since t 
shoe numbers gives an idea of the size of the feet, the class decid 
on the activity of coilecting data about shoe sizes. It was 4 e 
noisy scene as children started looking at each other’s si 
numbers noting them down. Within about 20 minutes, they W 
collected information about the shoe sizes of all the 45 child 
and knew how many children had which shoe number. Then 
teacher asked some of the children to write it on the blackb ot 
so that all the children could see the data collected. It was fou 


that most of the children were wearing shoes of size 11 ot} 


But 3 or 4 children did have adult shoe sizes. Some children had 
size 9 or 10. The children themselves started interpreting this 
data and came out with various conclusions. Some children said 
that although they were wearing a particular shoe size, their feet 
were smaller than that size. One child showed the space between 
his toe and the shoe by pressing it. Their parents had bought a 
size bigger than their feet for them. This was a common practice 
because children grow so quickly that they quickly grow out of 
their shoes! Putting together the data on shoe sizes and organising 
it made it possible to interpret the data. The discussion that 
followed gave children the opportunity to relate their experiences 


with the data. 
It needs to be borne in mind that for young children, there is no 


need to separate out all the steps of collecting and using data. The 
activity can be made more efficient and easier for the children to 
do if some steps are combined. For example while recording the 
data, the children can also organize the data in a meaningful form. 
To take the example of the passing vehicles again, children can be 
given cutouts of bicycles or cars. They can drop one cutout of a car 
ora bicycle in a bowl every time they see a car or bicycle respectively. 
Finally the cutouts could be stuck on a chart for display. 


ASSESSMENT 


The points of assessment in relation to data handling are skill in 
collecting data, motivation and enthusiasm for the activity, 
Participation in discussion, raising questions, making 
interpretations, etc. It may be difficult to carry out a complete 
individual assessment for all children. It is better if the teacher 
notes down in an assessment book, or in the student’s notebook, 
as and when each child makes a significant contribution. It is 
‘Possible to do group assessment on this topic when students work 
48 a group and collect and present data. 


ÅDDITIONAL ACTIVITIES FOR CHILDREN 


1. We have discussed the activity where children measured the 
sizes of their heads. Children find activities related to 
Measuring parts of the their body interesting. So similar 
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Name ofthe flower; ; 2. Collecting flowers: The child 
flower Rose Mi: | can be asked to bring a flower that th 


activities on measuring height, length of arm or leg, 


hand or feet could be taken up. For measuring their 
hand a graph paper or square lined paper can be used. | 
children can trace their feet or hand on the graph papet. 
can then find the length by counting the squares along 

maximum length. 


No. of students who liked the flower 


| Bees Le etek E Pos | 


like the most to class. (If flowers: 
not available, a suitable substitute col 
be used.) The teacher can initiate t 
activity by asking the class t 
which flower is liked by most 0 
children. Let the children guess bef 

they actually find the answer as it make) 
them more interested in the activit 
The teacher can help the children i 
arranging the flowers they brou; 
that they can easily see and interpret 
| data. One way of doing this is shoy 
| | in Figure 5.7. 
After the children arrange Ë 


i 


students could discuss the colours of different flowers, the numb 
of petals, their smells, etc. 
3: 


E 


BA 


flowers and see for themselves wal 
flower is liked the most, the teachi 
can take the discussion further. 1 


The children could collect data about animals they have in th 
house and the data could be displayed in a manner si 
the flower activity. This activity can work well in rural schot 
where homes haye a larger number and variety of animals. 
The children can collect data about what they had # 
breakfast, what transport they used to come to the sche 
(auto, bullock cart, bus, train, rickshaw, etc.). 
Children can find out about the story books they have te 
from the school library. The teacher can discuss with í 
children and select the five most popular books. The childr 
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could find out how many have read each book and see which 
book is liked the most. 

6. Children can collect data on their hairstyles — how many of 
them have pony tails, side partition, middle partition, etc. 


Some ACTIVITIES FOR TEACHERS 


Teachers may find it interesting to do these activities in a teacher 
workshop. Thé activities orient them to the importance of 
collecting and using data, and of the care that needs to be taken 
while doing so. 

Example 1; Number of children in the class 

Often questions arise in teacher workshops about some aspect 
of schooling, teaching, etc. Sometimes one teacher may take one 
view, while another may believe the opposite. Such a situation is 
a good opportunity to collect and use data. Indeed, one of the 
reasons why we collect data is to decide between opposing claims. 
The teachers become involved in the activity if it relates to their 
own views and opinions. 

In a teacher workshop, one of the teachers said that there 
were more children in his class because the village where he was 
teaching was far away from the town. This led to a discussion 
about whether it was generally true that schools which were far 
away from the town had more children in the classrooms. The 
teachers decided to examine this carefully. So they collected data 
about the number of children in each teacher's class and the 
distance of the school to the nearest town, They made a table for 
each school giving the number of children in the class and the 
distance in columns. By studying the table carefully they concluded 
that it was not generally true that the classrooms had more children 
if the school was farther from the town. 

Example 2: School attendance 

Every school has an attendance display board which shows the 
number of children present and the number absent in each class 
on a particular day. Can you suggest a better way of displaying 
the attendance so that anybody who looks at it gets the information 
clearly and easily? The teachers can think of the attendance boards 
in their own schools and discuss how it could be improved. 
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Patterns 


In the child’s life, the sequence of daily activities forms a pattern] 
that the child can recognise. For example, the child wakes up if 
the morning, brushes his or her teeth, takes breakfast and g 
to school. In the school, after morning assembly there may be 
five periods before the lunch break and four periods after the 
lunch break. This is a regular feature and so it forms a pattern. 
> In clothes—sarees, shirts, bedsheets, etc. and in 
many objects around us we can find patterns of | 
decorative designs. They may be in the form of boxes, 
checks, lines, circles, etc. Children often identify 


pattern is on my dress’ or ‘my father has this type 0 
shirt’ and so on. 


Each eg is one more than the Bain numbet į 
To carry the number sequence. forward the child will 
have to understand the pattern that to get the nex 
number, you have to-add one to the previous numbehi} 
Soyo Only if the child knows this pattern, will she be able of 
Fig. 6.1 predict, for example, that after forty, we get forty-ong) 
and after hundred we get hundred and one. 

The word ‘pattern’ can have different meanings such a$ 
decorative designs, figures, motifs, shapes, etc. It can also mean 


meaning is more important in mathematics. Arrangement, 

repetition and order are important in many branches of 
mathematics and hence, patterns cut actoss mathematics. Some 
people call mathematics the science of patterns and 
relationships: mathematics is the classification and study of all possible 
patterns’ (Warwick Sawyer, 1955). So it makes sense to include 
opportunities for students to explore patterns, which also 
encourages creativity and thinking. 

Let us try to understand with some what the help of patterns 

are examples: 

fa) 1,355 eee 
To find out what the next number is, one needs to recognise the 
pattern. The pattern could be, go to the next number by skipping 
one: after 5 skip 6 and go to 7. The pattern could also be 
described as, add two to get the next number: add 2 to 5, to get 
the next number 7. 


(b) In this sequence, children will need to 
recognise that the circle and the rectangle are 
alternating, to predict the next shape. 

Human beings, even children, depend a lot on 
patterns in making sense of and understanding the 
world around them. We make sense of new 
situations by seeking or even imposing patterns and 
structures upon them. For example, Ramesh observes 
his father when he returns from work. He knows the 
pattern followed by his father: removing slippers, 
changing clothes, giving him snacks, drinking tea and 
getting dinner ready. If one day father comes home 
and does not change his clothes, the child asks 
questions like—‘Papa, are we going out somewhere?” 
or “Ts some guest coming home?” 
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What does the preschool child already know about 


à patterns? 
4 K + Preschool children often arrange toys or cars or dolls ina 
a straight line and later perhaps in two or three parallel lines 


e If similar objects are placed alongside each other in 
a repetitive pattern, this might indicate appreciation 
of symmetry. 

e The child may arrange objects in particular ways fot 
specific purposes, for example, to count, to highlight 
properties like colour, to compare length, etc. 


Why should patterns be taught? 


Patterns have not been taught as a topic in schod 
mathematics traditionally. So why should they be taught? 
Some reasons are 

e Patterns are attractive and are found all around us. So they 

Fig. 6.3 are engaging to children and adults. Describing a pattern 
increases one’s awareness and understanding of patterns 
Working with patterns encourages the child to observe and 
identify designs, shapes, numbers, etc. around her. 
+ When asked to look for patterns, the child may observe 
similarities, dissimilarities, repetition, non-tepetition, etc. and 
discover a pattern, which otherwise she may not have discovered 

+ When a child is asked to predict what the next element ind 
sequence is, she becomes mote attentive to and obsetv: 
about patterns. Also, predicting, checking, verifying a 
important aspects of mathematical thinking. 

+ The child may learn to superimpose one pattern on anothet 
one or compare one pattern with the other. This allows the 
child to move to a more abstract level, which is again afl 
important part of mathematics. 

+ _ Ingeneral, working with patterns helps to develop the childs 
reasoning. 

« In future, it will also help in understanding algebra. 

There is a need to expose children to a variety of activities 
involving patterns. Of coutse, we have to keep in mind that the 
activities should follow the principle of moving from simple t0 
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complex, known to unknown, concrete to abstract, etc., so that 
children get a feel of the activities, start enjoying and get involved 
in discovering patterns in the environment around them. 


Suggestive work on patterns for Classes I and II 


L Recognising and Describing Patterns 
The first step naturally is observing and describing patterns. 
Here one can start with simple patterns, such as those based 


on one simple characteristic and move to slightly more 
complex patterns. Many patterns are found around us like 
the ones in the picture below. 
Different children may look at the same pattern 
differently and verbalise or explain the pattern in different ways. 


Fig. 6.4 

This can itself be a learning opportunity for children. Describing 
Patterns also provides the teacher with insights into the child’s 
thinking. Slowly children will become familiar with the language 
Used to describe patterns. 

_ Some patterns that could be taken up for analysis and hh 
discussion are as following: J 

G Designs on fabrics 

ü) Designs on tiles of floor 
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(iii) Prints on shirts 
(iv) Pattern on the window grill or curtain 
(v) Chessboard, etc. 


2. Copying and Continuing Patterns 

Repeating patterns, contain a unit which repeats. For 
example, in the chessboard, the repeating unit is a rectangle 
containing one white and one black square. Once the child 
has recognized the ‘unit of repetition’ in a pattern, she cat 
be encouraged to copy or continue the pattern. Some simple 
examples of repeating patterns are shown below. 
. Identify and draw the ‘unit of repetition’ in each pattern. 
. Copy and continue the pattern | 
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‘These activities provide opportunities for peer learning, fot 
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Fig: 6.5 


children to learn from each other while copying and continuin 
the pattern. 


3. Creating Patterns and Free play 
Children love to explore, analyse, extend and create pattem 
while playing with objects. Bindis, stones, leaves, threat 
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a? buttons, flowers and oo © © @ ¢ 
angles can all be used by children us PAN 
for making patterns as a part of their BANGLE 


play activity. We can use the skill of 
young children and incorporate it in 
our teaching-learning activity. We 
have all observed that children given 
space and material come out with 
many beautiful and creative patterns, 
designs sequences. Some of them are 

shown in Fig. 6.6. 

The learning kit has stamping 
containers which can be used by children 
to make different patterns of their 
choice. Fig, 6.7 shows the work done by 
Class II child. BN; 

For children in both 7 Nome Saurabh ishh 
Classes I and II, we can give ot 
plenty of opportunities to aA j 
make patterns using objects «| 

around them. Gradually, we - CO 
| can move on to making ' / 
| paper-pencil patterns. 
Children are fond of making j 
| patterns by cutting coloured 
| paper. If coloured paper is 
hot available, we can use 
newspapers which are easily 
| available. Children also love 
making patterns with their 
finger-prints. Patterns need 
} not be restricted to visual 
Patterns. Children enjoy 4 
clapping and they can create ƏN AVA A IN N 
| beautiful patterns out of A i Pes 
Clapping. a 


THREAD Fig. 6.6 
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For example, 


clap — clap — clap — 
clap. clap — clap. clap — clap. clap — 


clap — clap. clap — clap — clap. clap — 


4. Comparing patterns 
We can ask children if there is any similarity between thi 
patterns in A(i), BGii), B(v) and B(v) on the previous page 
They are all examples of the alternating pattern—a b a b a bu 
When children notice the similarities or differences betwee 


important preparation for mathematics. 


5. Sharing and discussing patterns in a group 
Children can create these patterns in groups. We know thil 
group work helps us learn from each other—we can sha 
our ideas, can see the same pattern from differen! 
perspectives and can learn to accept the perspective ofi 
friend. While helping a friend complete the pattern, childrej 
often clarify their friend’s or their own understanding. Group 
discussions could be followed by presentation of he 
patterns that have been found in front of the whole class} 
this would help in making the learning more effective. 

Children can also make pattern sequences for other children t 

complete. Another interesting problem is to create 

nhon-exemplar, that is, an element that does not fit in the patteri 
and ask children to find the odd one out. For example, 


HUH 


More examples of patterns 


Patterns can also be made with numbers. Here are som 
examples. 


Gi) Pattern for one more— 
LASA 
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(ii) Pattern for two more — 
1, 3, 5,.7, con OERE RANE Shee 

(iii) Increasing the gap between each number and the next 
number — 
1, 2, 47, 

(In this sequence the difference between two numbers is one 
more than the previous difference) 

Children can take these examples further by making their 
own patterns. They can use square pieces from the learning kit 
to make number as well as colour patterns. We should only 
use numbers familiar to children while making the 
patterns. For example, in Class II children may be able 
to easily handle numbers up to 50. In some classes 
teachers may decide to work with only smaller 
numbers, in other classes the teacher may decide to 
work with bigger numbers it depends on what the 
children are comfortable with. 

Here are some examples of patterns created using 
various shapes. For example, 

(i) Varying the corresponding shape 


> Gale 


(ii) Varying its number 


f 
e] 
O loo L 90 
(iii) Adding one attribute to the shape 
oroa | 


(iv) Moving the shape up-side down 


alja 
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(v) Putting one within another 
aloa 
AIDA | 
(vi) Handling two characteristics at the same time: 
Increasing number and varying shape 


[oo L jool | 
(vii) Changing orientation 


iB) 91D | 


he 


patterns. 


eo | = 


We can create these examples depending on what the child! 
are comfortable with. 
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Patterns in the multiplication tables 


While doing multiplication table of 2 with the children, the 
teacher discovered that one child had found a pattern in the 
table of 2. When asked to explain, the child explained that the 
units place has only 2, 4, 6, 8, 0, which keep repeating in all the 
multiples. 


10 20 30 
2 1225 22 
4 14 24 
6 16 26 
8 18 28 


Every multiplication table has a pattern, encourage children to 
discover such patterns. 


Points of Assessment 


goal of assessment is to give feedback to the child and to 

teacher. Encouraging the child or pointing out something 

her work will help the child learn — this is the basic purpose 

f the assessment. We should remember that there are no formal 

ilestones to be reached or crossed in learning about patterns. 

e should not be rigid about what children learn. In fact, it is a 

pod idea to use self assessment or peer assessment for this 

topic, since children ate likely to learn by comparing their work 

ith others’ work or by discussing each others’ work. In a group, 

thildren discuss what is nice about a child’s pattern or tay come fhe 
Mp with other interesting ideas. The teacher can invite the children vs 
© discuss the work of the members in the group. By asking 
Mestions gently, the teacher can make the children focus on the 
following points. i 

() Similarities or differences observed in the pattern. 

ii) Finding the key characteristic to move the pattern further. 
_. be. looking for ‘repeating unit’. 

ti) Drawing the complete pattern. K 
i) Complexity and beauty in the pattern. a 


Sample Worksheet 
This is a sample worksheet which includes all kinds of pa 
It can be used as one of the tool for assessment. 
Complete the pattern. 


te 
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Project Work 


Children can also make interesting projects focusing on pä 
They can prepare scrapbooks with the help of cutting’ 
fabrics, gift papers, leaves, decorative bindis, or other 

material. They can also look for and find patterns in 
environment, which they can draw in their scrapbooks. 
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How To ASSESS 
* CHILDREN'S PROGRESS 


Learning is an ongoing process, Children learn from nearly 
tverything that they see and act upon. It is through the daily 
experience and interaction with the environment and with other 
eople that the child learns or modifies what she has learnt and 

akes progress. But the progress made by a child is not 
lways visible and may need to be looked for or probed. 
Åt times when we think that a child has not learnt anything, 
in reality she might have experienced and learnt much 
more than what we expected or intended. 

No child starts walking in a day or two: They take 
their time to gather the strength, coordinate their motor 
skills and then to take their first step. A little progress is 
Made each day and this is usually noticed by observant 
Patents. Similarly, Anju a student of Class I, initially used to 
Pick beads every time she had to add or subtract but now after 
‘few months she gives the answers without using any concrete 
üds like fingers, She has learnt the number facts. This would 
not have happened in a day but only as she gained experience 
nd practice with addition. To the teacher this shift made by the 
child may not be visible, but she can look for such developments. 

at made the child shift? When did she change? This is how a 
Petson progresses. Progress is a step by step process. 

Children’s understanding of various concepts develops step 
by Step. It is not that suddenly one day a child will say the number 


sequence up to 10. It is only by constantly watching and listening 
to others counting, trying repeatedly and getting corrected, thi 
she grasps the number sequence. To know ‘how children lea 
is essential for teachers, since it tells us what input is ex 
required. This knowledge comes from careful observation o 
the learner while assessing him or her. 
Every learner progresses at her own pace. No two childée 
are the same. They think differently, react to situations differently 
come from different backgrounds, value different things, éf 
Each child is unique. No child who comes to the school 


the teacher needs 
understand the el 
first. Unless you ka 


knows, you cannot! 
what new or differ 


Two teachers, I know use very different ways of assess 
their students. Sunita teaches mathematics to Class TI child 


She tries her best to plan her lessons according to! 


builds on the children’s existing knowledge. At the ter K 
i.e., after three months, she takes an examination to 
whether she has been able to achieve her teaching leat 
objectives and to record the child’s progress during the tet! 
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The other teacher I know, Kavita, also teaches Class II 
children. She does not feel comfortable with the traditional 
report card, which only provides an impersonal report and 
cannot desctibe the complex ways in which children learn 
continuously. She feels that one should not forget the entire 
session work of the child and just mark her on the basis of the 
exam performance. She thinks that it is more reliable if we assess 
the child’s learning in different ways. 

She divides each unit or the mathematical concept 
into sub-units and observes how the child responds to 
the activities designed for a particular unit. Her 
assessment is an integral part of her day to day teaching 
process and not a report that appears after 3 months. 
This way of assessment helps her in knowing her children’s g 

progress, their efforts, their strengths and weaknesses. It fj 
also helps her in planning what to do next to help an M 
individual child progress to the next level. To enrich her 
assessment while writing the report for each student at the end 
of the term, the teacher adopts a strategy. She helps the child 
to maintain his or her own file of sample work—a portfolio. 

The portfolio contains samples from the work done by the 
child — something that the child wrote or a problem or 
worksheet that she solved, or a project that was carried out, or 
even the teacher’s observation or appreciation. While writing 
the report about each child she looks at; his or her portfolio. 

She feels that this continuous assessrnent of student’s work 
not only facilitates their learning of mathematics but also 
enhances their confidence in what they understand and 
communicate. It also gives her a better picture of the progress 
of her students. 

As teachers, what do you feel about these two different 
Strategies? 
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H ' 
OW TO Assess CHILDREN’S PROGRESS 


In our educational setup we mostly assess children fo 
them grades or promoting them to next class. Assessmet 
has other purposes. One of them is to understand the path 
child is taking and to know where she needs help. Howi 

this to be possible, the teacher should have a thoro 
knowledge of how children learn a particular concept 
example, Champa writes mirror images of most of 
numbers. However, she can give you seven marbles wi 
she is asked to do so. 
Is correcting Champa’s mirror writing a 
step for her to make progress in understand 
numbers? 5 


Fig. 7.4 QpsERVING AND INTERACTING WITH CHILDREN 


Observing children tells us a lot about how children learn 4 
think. It also tells a teacher what she is expected to do me 
Like in a group of five a teacher gave 8 bottle caps to @ 
child and told them to count and write how many bottle @ 
each had. 
Rubaiya: I have got 7 bottle caps. 
Teacher: Let us count again 
Rubaiya started counting and while counting $ 
a bottle cap and so she got 7 as the answer. } 
(Now that the teacher has identified the probl 
she knows what is to be done next.) 
Teacher: (to Rubaiya) touch each bottle 
you count. am. 
Rubaiya touches each bottle cap but still mis 
out one since they are randomly arranged. So, teag 
tells Rubaiya to put them in a line and count. She 
the right count. 
? Another child, Mani writes the numeral 6 
Fig. 7.5 notebook. On being asked by the teacher, 


he | 
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there are 8 bottle caps. When the teacher asked what he has 
written he said 8 (but he had written 6). It is by interacting with 
the child that the teacher came to know that he cannot recognise 
the numerals well. Since the teacher has analysed the error she 
can identify the appropriate task for that child to do next. 

In both the cases if we had assessed the progress only in 
terms of end results i.e. saying or writing how many bottle caps 
you have got, then both the students failed to count correctly. 
However, this is not the complete picture. Progress should not 
be in terms of end results but should reflect how and what 
goes on in a child’s mind. While assessing children for counting 
we need to observe whether a child is properly pairing each 
number word with an object (one-to-one correspondence), 
whether her number sequence is correct, whether she 
understands that the last number gives the value of the whole 
set (cardinality), whether she is leaving out or recounting objects 
and so on. (See chapter on ‘Addition and Subtraction’.) Only 
then will we be able to tell the level at which the child is and 
how much she has progressed. 

A child of Class II, Sougata solves a subtraction problem 
as shown in figure 7.6. 

The teacher says that Sougata has problem in subtracting 
two numbers and needs to practice more. Does this remark of 
the teacher show that she really understands what the child is 
doing? Is it helpful to the child in understanding why the teacher 
has put a cross (X)? How would you analyse the child’s error? 

Sougata’s solution in fact shows that he needs to understand 
the concept of subtraction. More precisely, he needs to 
understand the meaning of ‘decomposing a ten’ and how it is 
used in vertical column subtraction. 

From the above example what would you like to 
conclude about how we normally test or assess children 


and what needs to be changed? 
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The analysis of errors is a very important tool to understand 
what is happening in the child’s mind. Even though the teacher 
may not have enough time to study every student’s work in 
detail, it is very useful to be aware of the errors that children in 
Classes I and II commonly make. 

Discuss with your colleagues and write down some 
common errors made by children, in two-digit subtraction, 


LOOK For STRATEGIES USED By CHILDREN 


Children use different strategies for solving problems like 
adding by counting concrete objects, or counting pictures ot 
fingers, tally marks, or by recalling from memory. Some of the 
strategies are taught while others are discovered by the child 
like while adding 5 and 6 a child says that 5 and 5 is 10 and now 
1 mote is eleven. Children may initially count using concrete 


Fig. 7.7 
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objects and slowly move towards other strategies like applying 

number facts and creating their own algorithms. So, if a teacher 

is assessing children for say, addition or subtraction she should 

look for strategies a child is applying and the child’s progress 
toward higher level strategies. 

The teacher can make an assessment checklist for each 

_ Concept as in the table below. 


Can — Strategy used for adding Representation 
Name of decode the answer 
the child the Concrete Picturesor —. N or Derived) „n. . 
; Fingers y Pictorial Numera 
numeral | objects tally algorithm 


This kind of assessment sheet can be easily made by breaking a 
concept into its sub-concepts and then listing the processes for 
that sub-concept. In the example in the table the concept is 
addition. The sub-concepts are 
ese decoding the numeral; 
° strategy for adding; and 
* representation of the answer. 
Choose examples or questions carefully 
The examples or questions that the teacher uses for the purpose 
of assessment must be chosen carefully. To the extent possible, 
they should be different from the examples used in the classtoom 
Or examples that the children are familiar with. At the same time, 
the format of the question, and the context used in the question 
should be familiar to the children. The language used in the 
question must be simple and direct. Using pictures to aid 
children’s thinking is helpful in making children interested and 
villing to think about the question. 
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Thus assessment is a critical part of the teacher’s woi 
responsibility. It helps in knowing how effective the teach 
own work in the classroom is, and at the same time pro 
inputs for planning further teaching. 


THINK AND Discuss 
1. What according to you are the various purposes 
assessment? 


2. What are the different ways of assessing children’s pro; 
that you can use in your classroom? In what way would sı 
assessment be useful? 

3. What are the assessment points for assessing childre 
understanding of place value? Make an assessment check 
for this concept. 
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OPEN ENDED QUESTIONS 
IN MATHEMATICS gi- 


How did we learn mathematics in our school days? For most 
of us, looking back we may find'that mathematics was all about 
solving sums and getting the correct answers. There was and is 
a notion that in mathematics, every question has only one 
correct answer. aes 
The moment the teacher asks a question, the student 
becomes absorbed in the search for the right answer. In this 
ptocess she tries to recall and blindly follow the methods or 
procedures that she was taught in order to obtain the correct 
answet. Even if the child succeeds in solving the problem, she 
has not really paid any attention to the thinking process by which. 
solutions ate obtained. This does not lead to the understanding 
that the problem solving activity is supposed to bring about. 
We need children to break out of this habit of searching for the 
‘single answer, or fhe correct method. We need them to think 
about the problem, to pay attention to processes and strategies 
of obtaining the solution, and to understand the mathematics 
underlying the problem. 

One of the powerful ways to bring about this change in 
the students’ approach to mathematics is to introduce 
questions which have more than one correct response, which 
are not product oriented, and which require thinking on the 

"Part of children. Such questions can be described as “open 
ended questions”. 


Why open ended questions? 

‘These questions pose a challenge and engage the student 
For example, take the problem of what should be added t 
to get 55? Here there is only one answer. Many students 
teachers may insist that there is only one method—by subtra 
32 from 55. But we could modify this problem and ask— 
which numbers would you add to get 55? aa 


SS: = 55 
ee E = 55 
b = 55 


In how many different ways can you fill up the bla 


‘The situation changes. Firstly, the child is facing a q 
an be many answers. Different childre 
suggest different answers. Secondly, there is a new chall 
the child begins to look for all possible answers. Then the ¢ 
faces the next challenge: finding out exactly how many 
are possible, Finding all possible correct answers Is much 


challenging than finding the only correct answer. Such q 
child’s reasoning process, but also mol 


her to look at different aspects of the same problem. 

A problem of this kind gives much more scope to P 

child's understanding, Note that one cannot solve this p 

by mechanically following a rule, but only by und 

The child begins to find the pattern of the num 
up to 55. For example, 

Sl44 

sos 

49 +6 

48 +7 

In dying 


addition problems When she u 
fying pt »blems t 


for which there ¢ 


not only develop the 


so, she gets a better insight into the str 
nderstands addition 


hat she $ 
will ako hare a wav of ven 


the standard method of algonthm. 


ended problems, che struggics wit 


strategres, instead of 


determined rules to search for the solutions. Solving a problem 
for which a solution is not immediately apparent gives students a 
chance to take a risk, which in turn can give them more confidence. 
Open ended questions give a chance to every child in the class 

to express her views because of the possibility of multiple 
solutions. The child is not worried if her answer is different from 
another child’s, Both may be correct. She has to rely more and 
more on her own judgement about whether the answer is right. 
This too helps in gaining confidence and removing the fear of 
maths. Hence such questions offer pupils room for their own 
decision making and a natural way of thinking and problem solving. 
Let us look at some more examples of how open ended 
problems can be constructed. 


Example 1 
We can convert a closed answer problem into 
an open ended problem by making the 
conditions more open. Consider the problem: 
How many Rs 2 coins are required to make 
Rs 10? or How many Rs 5 coins are required 
to make Rs 10? These are familar questions 
with closed single answers, but we can 
modify these questions and ask- 
Find a way of making Rs 10 with coins of Re 1, 
Rs 2 and Rs 5. Children can also use play money given in mm 
the learning kit. i Py 
The child will look for all the possible arrangements for 
making Rs 10. Hach child will come up with her own answer. 


Example 2 
We can create open ended problems by having missing data or 
information, which the student has to find and fill. 


For example, 


Which two numbers can be subtracted to get 23? Sie a 

The children will search for all the possibilities and will soon NRE 
tealise there could be so many responses. Moreover Lather j SN 
estrictions like ‘use only two digit or three digit number’ is. Se oa 


temoved some children are likely to realise that there are an 
Infinite number of answers. 
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` to justify the answer and can share this with the others. Durt 


Example 3 ; 
Instead of giving all the data for a problem, we can ask the 
children to make some assumptions based on their experienc, 
For example: A bear weighs 110 kg. How many children at 
required to balance the weight? 

Here the child will need to assume the weight of a child and} 
solve the problem. Each child will solve the problem with hef 
his own assumption and imagination. If the question were post} 
in the traditional way by giving all the data: ‘A bear weighs abot 
5 times as heavy as Chinku. If Chinku weighs 22 kg, what is thi 
weight of the bear”, then the whole class would come with tef 
same answer, that too, only if the children do it correctly. | 


Example 4 
Open ended questions also help in starting discussions in 
classroom as each student may come up with a different 
correct answer. Each student may have his or her own reaso! 


discussion, sometimes the child is able to make or formulat 
some rules as well. For example, if asked what two num 
can be added to get 6 as the sum, the child will look for all t 
possible answers and may come up with the fact that there a 
not more than six possibilities. 

The material, square pieces or dominoes from the learnt 
kit can be used for this activity. The children can sit together 
a group, each of them will pick up cards which will add up 
the number, say 8. 
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This question can be extended in different 
directions. What about the numbers whose sum 


oS 


is 7 or 5? By looking at the number which is the Bos eye 


sum, can we say how many possibilities will be 

there? One can also ask if there are any more 
possibilities. Some children may also notice that some answers 
are not really different. For example, 1+5 and 5+1. Do we 
assume that these ate different or that they are the same? This 
can lead to children discussing the property of commutativity 
of addition or “turning the numbers around.” (see chapter on 
‘Addition and Subtraction’). 


Example 5 
Open ended questions facilitate assessment. If a particular 
question has more than one correct answer, children may choose 
to give the answers that they are 
more comfortable with. For 
example, in the question in figure 
8.4, children need to fill in 20 
numbers starting from any number. 
Some children may start with small 
numbers. Others who are more 
Confident may start with bigger 
Numbers. This gives thé teacher a 
Way of knowing the level at which 
the child is comfortable. 
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Fig. 8.3 


Very clei Sadiq! 


Example 6 

When a child who has given one solution comes actoss a 
different solution, it can become a learning experience. Because 
the alternative solution has come from another child, she is 
motivated to check if it is correct, and in the process may 
learn something new. Look at the worksheet given below 


e- 
t4 


CY 


" 


| 
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The teacher in Class I asked a child to draw less number of balloons 
than what was shown in the picture (4 balloons). So the child drew 
two balloons. The teacher accepted her solution and then shared 
with another child’s drawing which had 3 balloons and asked her if 
lt was correct. After thinking for a second, she replied yes. She 
was also able to explain why 1 balloon would also be correct. 


How to generate open ended questions 

Open ended questions can be made for almost every concept. 
The task is to see how typical or traditional are the questions, 
Which generate only one response can.be converted into an open 
ended one, Often this can be done just by changing the instruction. 


Let us look at this question—Draw a joker using the given shapes. 


mare 


Fig. 8.6 


What could be the probable responses? It is likely that most 
of the children will make very similar pictures of jokers. Now 
if we change the instructions to ‘Draw a figure using the given 
shapes’, then it is likely that the children will imagine and make 


different figures. 
NAMESHehq CALS ITF 


OPEN ENDED QUESTIONS IN MATHEMATICS 


rr. 
th + 


103 


104 


soar 


Similarly we can change the question, ‘Draw a rectangle with 
length 5 units and breadth 4 units’ to ‘Draw a rectangle with 
sum of the four sides as 18 units’. This question is suitable for 
children in say class 4 or 5. To solve the first question the hild 
will draw the rectangle with given dimensions, but for the seco 
one the child will think of all possible rectangles having sun i 
four sides as 18 units. This may lead to an exploration of | 
relation between area and perimeter and perhaps to the 
realisation that if the perimeters of two rectangles are equal, it 
is not necessary that their areas are equal. ; 
Here is another question which can have different solutions: 
‘Colour one third of the figure 8.7. 
To summarise, open ended questions encourage children 
to explore different solutions and to think more deeply about 
a problem. They can share their solutions with other children 
and have a chance to discúss them, to justify them and to leat 
from others’ solutions. Children also greatly enjoy exploit 
and finding so many solutions to a single problem and thi 
too in mathematics. ; 


an open ended question. Can this be done in different v 
Discuss what mathematical ideas can be explored ® 
changing the question into an open ended question. Le | 


TEACHER'S QUESTIONS 
AND CLASSROOM DISCUS: 


Learning occurs through various kinds of interaction in the 
classroom—between the teacher and the whole class, between 
the teacher and individual students and among the students. The 
questions that a teacher asks play a crucial role in shaping these 
various kinds of classroom interaction. The kinds of questions 
teachers ask can make all the difference between having an 
engaging and fruitful discussion or having no discussion. 
Questioning is an important teaching strategy in establishing 
a classroom culture conducive to the development of 


-mathematical thinking in students. ae soe setve many 


purposes like 
e catching students’ attention and making them listen carefully 
e getting them to express their thoughts or understanding 
e provoking them to think critically and initiating a distussion. 
At the same time certain kinds of questions can also create 
stress among the students and may lead them to accept the 
teacher’s authority. This can close theit minds making it difficult 
for them to learn. The students’ response depends mainly on 
the kind of questions we ask and how we ask them. Open- 
ended questions, which have many possible correct answets, 
give students the opportunity to think differently and are hence 
less stressful. 
Questions can be used to introduce a new idea and to initiate 


- a discussion about it. Sometimes when discussions are not 


moving forward, the right question can shape the discussion, 
Questions help in probing students about what they already 
know as the first step towards the construction of knowledge 
Sometimes students put forward new ideas and the teacher can 
call attention to the idea or elaborate through questions. Th 
new ideas can interact with the ideas already being dis 
leading to the rich understanding. Here we will see s@ 
classroom snapshots (examples) and try to understand he 
questioning contributes to the emergence of a learner ce 
pedagogy. 

Types of questions teachers ask: Classroom questi 
has been identified as a critical part of the teacher’s work. / 
a good question is a challenging task. Itis cognitively dema 
It requires teachers to know the content of the subject be 
taught as well as understand the learners. 

Various studies have categorised the type of questions th 
teachers ask in the classroom. Some, of these categories 
summarized below. Each item lists a question type, giving ab 
description and examples. : 
1. Gathering information: These questions are usually cl 

— they lead to a straight answer, and do not require m 
thinking on the part of the student. These questions 
involve checking students’ factual or procedural know! 
checking for a method, leading students through a m 
or rehearsing by asking students to state known fa 
procedures. For example, by using different shapes, a pl 
- is drawn on the blackboard. Teacher is asking the follo 
questions: ' 
e How many triangles are there in the picture? 
e What is more — triangles or squares? 

2. Introducing or recalling terminology: These qu 
ate useful when ideas are under discussion, and the tea 
wants students to use correct mathematical language tO, 
about them. For example, in Class II, the children ate 
to explain why when you add 43 + 4, you cannot ad 
and get 8. The children are saying that the single digit 


‘P in “43° mean? She wants them to recall the place value 
terminology and to realise that adding 4 tens and 4 ones 
does not give 8 tens, 

Probing: These questions are aimed at getting students to 
explain, clarify or elaborate their thinking for their own 
benefit and for the class. For example: When asked what is 
6 + 4, child says 10. Probing questions could be like : How 
did you get 10? Can you explain your idea? 


be 


4. Exploring mathematical meanings and relationships: 


These questions point to the underlying mathematical 
relationships and meanings and make links between 
mathematical ideas. For example: A child is solving a 
subtraction problem by taking one ten from tens column. 
(See figure 9.1) The teacher asks: Why did we rewrite ‘3’ as 
13’ and why did we change the ‘2’ to ‘1’. ` 

. Linking and Applying: These questions focus on the 
relationships among mathematical ideas and between 
mathematics and daily life or other subjects. For example: 
What do we say for half of half kilogram (kg)? How many 
quarter kg (paov kg) make 1 kg? 


6. Extending thinking: These questions are aimed at 


extending an idea so that it can be used in another situation 
similar to the one under discussion. For example: If a pattern 
is visible in the multiplication table of three, can you see the 
same or similar pattern in other tables? Another example 
could be—If there are 6 leaves and we make pairs, nothing 
is left over. Does this happen for all numbers? 


1. Orienting or Focusing: These questions help students 


focus on key elements or aspects of the situation to enable 
problem-solving. For example: In the multiplication table 
of 3, we find that odd and even numbers alternate: 3, 6, 9, 
12......... Is there a similar pattern in the other tables? 

- Generating Discussion: These questions help in starting 
or carrying a discussion forward. Especially they enable 
children other than those who are actively participating in 
the class to contribute and comment on the ideas under 
discussion, For example, Is there any other way of doing 


co 
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‘this? Has somebody done it differently? (Don’t worry about 
whether it is correct.) Can we do it with addition instead of 
subtraction? 

In the-primary grades, the teacher has to ask questions 
carefully; and gently, always making sure that children feel 
encouraged to participate and not discouraged. Let’s see some 
snapshots of classroom episodes where questioning plays an 
important part. 


Snapshot #1 


While solving an addition problem on the 
blackboard a teacher added 1 and 2, and 
wrote ‘3’. 

Then she asked students what to do next 
Notice that by doing the first step here, the 
teacher assures students that the problem is easy 
and doable for them, so that they can proceed. 


Fig? Snapshot #2 

54 Teacher tries to probe the error done by Sunita. 

Teacher: How many units ate there in 51? 
ole ys) Sunita: One 

Teacher: How many units are there in 49? 

559 Sunita: nine 
Teacher: How many tens are there in 49? 

Sunita: Four . 
Teacher: How many tens are there in 51? 


Sunita: Five ai 

Teacher: In addition, units of both the numbers ha 
to be written along one line and tens alon 
one line. So, where will you write 9’ of g 


Sunita: below ‘1’ 
Teacher: And ‘4’ of ‘49 
Sunita: below ‘5’ 


Teacher: Write down the same way then. 


Sunita wrote it as in the figure. 
Fig. 9.3 Let us look at this conversation carefully. 
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() The teacher is trying to break up the procedure into small 1 
steps. For each step, she is asking questions in a closed 51 
form to direct the child towards a correct response. The +49 
child gives the correct response, but may not understand 
what the connection is between the steps. 

(i) Although the child appears to know place value, she does 
not appear to know how it is used in vertical column 
addition. The teacher talked about aligning place value, 
but did not probe whether the student understood why 
such alignment is needed. 

How do you think that this interaction could have been 
different, so as to enable the child to follow the algorithm 
with understanding? 


Snapshot #3 

The teacher gave a problem to the class: Smita has 
5 kites and Manoj has 4 kites. How many kites do they 
have together? Gurpreet solved the problem and wrote 
the answer as 9. i 

The teacher asked, “Gurpreet, what does 9 

mean?” 

Gurpreet: Nine kites. 

Teacher: How did you get ‘nine’? 

Gurpreet counted using fingers for “6, 
7, 8, 9. 

In this example, the teacher was able to 
probe the child’s understanding and ie ; 
identify the child’s addition strategy, which Fig. 9.4 
was ‘count on’. This gave her an idea of the level of the child 
and what is needed to make further progress. 


Snapshot # 4 


A Class IV teacher was teaching shapes and was discussing the 
circular or round shape. The children participated very actively 
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the dickey of the car. Suddenly, this answer triggered 
ge other interesting observations by children on the num 

of wheels in the vehicles. One child said that if we: 

counting the spare wheel then we should also count | 


sf) steering wheel. The discussion moved further on to 
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and came up with names of things which were round or cir 
During the discussion, one child mentioned that wheels havea 
circular shape. The teacher did not interrupt the discussion a 
it moved on to how many wheels there are in different vehi 
One child pointed out that a bicycle has two wheels: ani 
child pointed out that some bicycles have two additional trait 
wheels. A third child said that a rickshaw had three wheel 
someone said that a car had four wheels. Then, one child stood 
up and said that a car had five wheels, not four. j 
What you think could have been done by the teacher at this 
point? Should the teacher have gone back to shapes and no 
allowed the discussion about wheels to continue? 
This teacher, in fact, did not control the discussion and all 
another child to ask where the fifth wheel in the car is. To 
child replied that the fifth wheel is the spare wheel that is k 


vehicle has the maximum number of wheels. At about 
point the discussion came to a halt. The teacher then aske 
question to-move the discussion further. She asked why the 
of a vehicle was circular and not any other shape. To this’ 
children responded that it is circular to make it smooth so 
can move easily. One child stood up and said that we would g 
four buthps if wheel had a square shape. 

What do we see in this discussion? Were the chi 
listening and responding to each other? 

Can you see how each new idea moves the discu 
forward leading to other ideas. This process is cal 
‘interanimation of ideas’, 


Did the children learn anything important about tl 
properties of a circle? 
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Snapshot # 5 ` 

A Class IV teacher was E Gl 
showing blocks for ones, _— 
tens, hundreds and [uesbeinee SRE EEES] 
thousands in her class. 

The blocks for ones were small cubes; the tens were 
tepresented by a long stack of ten cubes attached together; 
the hundreds were flat 10 x 10 rectangles and could be 
got by attaching ten ‘longs’ together; the thousand was a 
cubical block of 1000 small cubes. See figure 9.6. The 
cass was divided into groups and the teacher left the 
blocks with the students and asked them to observe them 
first. After 5-8 minutes she came across a discussion between two 

students about how many small cubes there are in the big cube (thousand 
box). Nikita was saying there are 500 and Shabana said there are 1000 
small cubes in it. Let us see how teacher handles it. 

Teacher: There ate two people in the class who are thinking 
differently and they will tell us about what they think, let us listen 
to them. 

Nikita: The block of a thousand is not actually thousand 
cubes but it is made of 500 cubes, as each wall has 100 cubes. 

Shabana: Nikita is saying there are 500 cubes, she is only 
counting the visible cubes. 

She keeps rectangle of 100 on top of each other. After 
putting ten such she says, see now there are 1000 
small cubes in this big box. 

(Meanwhile Nikita realises that her ¢~ 
answer should be 6 flats and hence 600) 

Teacher: Why 600? 

Nikita: I did not count the bottom, 
if I do so, then I have 6 walls, therefore 

600 cubes. > 

Shabana: Nikita is going around = Fig. 9.7 
and counting only the cubes on the sides. Sac 

Aliyah: I have made both blocks—the first a hollow block 
using six flats and the second using 10 flats. 
Teacher: Somebody wants to explain differently? 
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Arjun: The difference is Nikita is counting only from outside 
and Shabana is counting from inside and outside both. 

Tf the teacher had just told Nikita that, no Nikita, there are 1f 
such blocks of 100 in thousand box, the students would kave 
missed the clear demonstration by Shabana of how ten flats could 
be stacked to make a thousand block. Also the teacher moved 
thé authority of decision making to students, which resulted ina 

` good conclusion, that one can either count only from outside ot 
one can count from inside as well as from outside. This example 
shows how the teacher’s presence of mind can bring good 
discussion and interanimation of ideas in the classroom. 


Conducive Environment for Discussion 


For initiating a fruitful discussion in the classroom, 4 
conducive environment is required. Some features of a 
conducive environment are the following. | 
(a) It is very important to generate a feeling that in the 

classroom, all the views, and ideas are listened to attentively 

by the teacher and other students and responded to. If it 
happens, slowly the children will start expressing themselves 
without any inhibition, and very lively and meaningful 
discussion can take place in classroom. | 
(b) The role of a teacher is of a facilitator, who, at times, | 
provides input that fosters and promotes deeper, focused 
thinking, which in turn enhances the level of the discussion. 
The students should not think of the teacher as an authority 
figure, who everytime will give them the correct answer. They 
will learn to become self reliant. 
(c) Active participation of all students including those who ate 
` shy or hesitant has to be encouraged in order to have a fruitful 
discussion in the classroom. 


THINK AND Discuss 


In the last two snapshots we have focused on discussions and how 
the teacher’s questions can shape the discussion. How would you 
categorise the questions asked by the teacher in these snapshots? 
Think about what role these questions play in the children’s learning 
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Managing Group Work 


a typical classroom some children are shy, some are very 

tive, and some are inbetween in communicating their thoughts 
and participating in classroom activities. Some are good at 
solving problems while some are good at reading and writing. 
Sometimes the task that the teacher assigns is very easy for a 
few children as they have already mastered the task, while some 
find it challenging. In other words, there are individual 
differences or variability among students in our classrooms. 

Let us look at an actual classroom situation faced by a Class 
I teacher and see how she deals with the situation: 

From the children's performance in a mid-term maths test, 
the teacher found that there were 8 children out of 45 in her 
Bass who could not read numerals beyond 4 or 5, while’12 
could only read numerals up to 10. 18 students could only 
tecognise numbers up to 20. There were 7 children who could 
tead numbers up to 35 or 40. Looking at this variation the 
teacher wondered how she should plan her teaching. 

Some students were ready to progress up to 50 and beyond, 
while others were struggling with counting, She decided to take 
Up activities in her class, and have the students work in groups 
Where they could help each other. Those who had mastered 
numbers up to 35 should not get bored and those who only 
new numbers up to 4 or 5 should not feel threatened. She 
med groups of 3 or 4 children with at least one in each group 
could read and write numbers up to 20 and planned to 


have activities to help children understand numbers and leam 
numerals up to 20. 

One of the activities was making a set of number cards from 
1 to 20 for each student in a group. Each child had to make his 
or her own number card, but children in a group could help 
each other in writing numerals and drawing the correct number 
of objects/ pictures at the back of the card. The teacher gave 
them blank cards. She asked them to first write a number 1 
then make a picture at the back. She gave similar instruc 
for each number card till 5 and waited till they had comp 
the cards. Then she asked them to make number cards up 
She asked the children to help each other in writing the numefi 
and to check each other's cards to see if they made the cott 
number of pictures. She observed that everyone was talki 
the others. Some children were correcting others in the 
This activity took more than an hour to complete but at the é 
everyone was ready with a set of number cards. 


After this she introduced a few more activities wh 
children could use the cards. One such activity was pla 
‘Nambola’, where each child was given a set of number 
from 1 to 10. One child in the group who could read and 
numerals was made the ‘number caller’. He would pick o 
card and read the number aloud without showing the caf 
the others. The others had to locate the card from their set of 
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cards and write the numeral in their 
notebooks. The child who took out the 
correct card first was the winner of the 
turn. After 5 turns, another child would 
be the 'number caller’. In this activity 
too, children were talking to each other 
and discussing if their card was correct. 
The teacher observed that some 
conflicts arose within the groups about 
who will call the numbers first or who 
the winner was. She needed to manage 
those conflicts so that the activity went 
smoothly. Some children came to her 
to confirm the number name for a card. 
Some children were peeping to see what 
the other groups were doing. She found 
that everyone was busy in handling, 
talking and playing with the numbers. 
When she reflected back she found 
that there are many advantages of the 
proup task but at the same time there 
were also many challenges. 
Is the teacher able to observe and give feedback to most 
of the children on every number? 


Advantages of group task 

* Communication among peers: It increases in a group 
setting. They sit with each other in a group. They talk to 
each other not only about their school activities but also 
about other things. They create their own social space in the 
classroom, whete they share many things in the group. They 
help and support each other in their learning and thus 
improve the learnirig environment in the classroom. 
Mutual influence: Support from teachers and peers 
encourage shy and average-performing children to become 
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involved academically in the group. The better performing 
children can help others in learning the concept. While doing 
so, they are also deepening their own understanding of the 
concept and improving their reasoning and communication 
skills. ; 
Taking responsibility: Group tasks provide children an 
opportunity to take responsibility by adopting and even 
forming their own group norms. Children who seek 
attention, those who often disrupt the lesson, those who 
learn fast can all assume appropriate roles in the group, such 
as being leaders or facilitators. Group work can thus reduce 
problems of indiscipline and facilitate classroom 
management. 

e Better learning: Some research studies also support the 
use of group work as leading to more effective learning in 
many contexts. Children in groups have opportunities to 
actively work on the concept, see others do the task, talk to 
each other on the same concept, and be more involved in 
performing the task. Thus, with well-designed group tasks 
they tend to learn what is taught better and retain it for longet 
than in the case of individual learning. 

But as seen in the example discussed, arranging the class and 
creating the group learning environment takes some effort on the 
part of both the teacher and the students. It is not easy to make 
everyone work on some clearly defined but flexible tasks. Thete 
could be many challenges that a teacher needs to handle such as: 
% Making the classroom arrangement suitable for group work. 
* Adjusting the teacher's role in the group work. 

% Designing appropriate activities. 

* Giving clear instructions. 

% Managing conflict among students in the group including 

„disagreement on role assignment, confusion regarding 
* sharing of materials, etc. 

X Managing the noise level and overall atmosphere in the class 
There is no readymade solution to these challenges: AS 

teachers we need to search for the solution that is appropti 

to our situation. Some of the issues are discussed here. 
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How SHOULD A TEACHER Form A GROUP? 

There are no fixed answers to this question. It depends on the 
situation, the task chosen and the goal of the activity, Broadly 
speaking there are two possibilities from which the teacher can 
choose. 

Possibility I: A teacher can form a group of those children 
who have already mastered the concept and can give them some 
challenging tasks. Similarly, she can put those who need extra 
help together in another group. This is called ‘same ability 

| grouping’. 

Possibility II: She can form ‘mixed ability groups’ where 
students who have mastered the concept can help those who 
have not understood the concept. 

It is found that in most situations mixed ability grouping is 

“more suitable than same ability grouping. If a group only has 
students who cannot read, then they will be lost when an adult 
is not there to support them. Frequently this leads them to 
becoming distracted leading to disruption of the class. In a 
mixed ability grouping, children often learn from each other. 
They share their thoughts and strategies and support each other 
in overcoming their weak areas. 

Points to be taken care of while working in groups 

How efficiently a group, functions depends upon various 
factors such as: 

. Group Members 

. Group norms 

» ‘Type of tasks allotted in a group 

e Instructions given for the task in each group 

e Students! participation in the group task 

¢ Presenting the group work in front of the whole class 

+ Feedback given to the group as well as individual student 

Group Members 

(a) The number of children in a group should be decided by 
considering the following points: 

(i) Tasks to be done in the group 

(ii) Materials to be shared 

(iii) Compatibility of ‘children to work together in a group. 
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In various research studies it is found that the optimum 
number of children in a group task is 4 to 5. However, this will 
also depend on the demands made by the activity and the 
number of children present in the class. Also, as the children of 
Class I are very young and may be very new to formal school | 
settings, it may be difficult for them to work with 4 or mote 
children together. It might be preferable to have them work 
and play in small groups of 2 or 3. Gradually when they start 
talking to each other and are able to share their thoughts, then 
the number of children in the group can be increased. 

(b) The teacher also needs to take into account the children's 
likes and dislikes. If children are not comfortable with each 
other then it is possible that they may not interact with each 
other leading to the objectives of the group work not being 
met. For example, if two students who have quarteled 
frequently are put in the same group, they may avoid each 
other and this affects the group interaction. Thus the teacher 
needs to talk to the children while forming the groups. She 
needs to be open to shuffling the group members if there is 
any problem. However it is not a good idea to change the 
groups frequently, or after they have settled down. 


Group Norms 

To ensure that group work proceeds smoothly, some group 
norms (rules) and arrangements need to be made before starting 
the tasks, Group norms can be made after having discussion 
with the children, so that norms are acceptable to all and ate 
not forced. If rules or norms are not put down, conflicts might 
arise delaying or preventing the group task from being taken 
up. For example, if the group is asked to take out beads froma 
box, there may be a conflict over. Also who will take out the 
beads first. So the teacher needs to establish some rules of 
norms for every group task about who will be first, how to take 
turns, what the role of each student in the activity is, etc., before 
actually starting the activity. This needs to be done especially 
when students are new to group work. Children take time in 
developing group norms. Hence the teacher should explicitly 
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specify norms along 
with assigning the 
activity. Gradually the 
norms become a habit 
among the children. 

Besides setting up 
the group norms and 
tules, the teacher may 
need to modify the 
classroom arrangement 
to make it suitable for 
interaction among 
children. For example, chairs or desks may need to be moved 
so that the students can talk to each other. 


Type of Tasks 
Generally, the aim of the group work is to complete a task or 
activity with a collaborative effort. In the initial school years 
(Classes I and II), it is difficult for young children to think, 
interact and convince other group members easily. Collaborating 
with each other is a higher order skill which needs to be 
developed in children by first helping them to work in groups. 
Thus, initially the tasks in groups should be simple requiring 
only simple group roles from the children such as sharing of 
material, helping each other in completing the task, ensuring 
that every one in the group has done his/ her task at hand, etc. 
_ The following four types of tasks can be given to a group 
according to the situation and the needs of the group: 
1. Working individually in a group: Children sit in a group, 
share their working space, materials, etc. but are assigned a 
task to be done individually. They can share their work, 
Strategies, explain instructions to each other, etc. However, 
the product of the activity will be individual, for example, a 
worksheet on comparing numbers to be completed by each f 
child sitting in groups of four children. 
2. Working competitively in a group: Children sit in a group, 
share the learning material but the task provides a situation 
whete children compete with each other in a small group. 


Fig. 10.3 
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Fig. 10.4 ” Fig. 10.5 


For example, while playing snakes and ladders game on the 
square board. Here the child who reaches 100 first wins the 
game. Similarly, children compete in small groups while 
playing with dominoes. Like, in one of the games played 
with dominoes, one child says a number say '6'. Rest of them 
have to pick up all the possible addition facts from theit 
respective set of dominoes. For instance, the child who picks 
up all, at the earliest is the winner. 

3, Working cooperatively in a group: The task is such thatit 
can be done only if the children support each other. Fot 
example, in the activity of making number cards, although 
each child had to make a set of cards, the group as a whole 
was responsible for making four sets of cards (if there wete 
four children in the group). So they were helping each othet 
in counting, writing numerals, checking each other's cards, 
etc. Children were simultaneously helping others while 
working on their own task. 

4. Working collaboratively in a group: Here the children have 

to think, plan, execute and present the task in a group with 

the consensus of all the members if 
the group. To take an example dont 
with slightly older children from 

_ Classes IV and V, the teachet 

set up an activity of making 

their own scale for measuring 
length by choosing a familiat 
length as unit, such as the 
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length of their textbook. The children used this scale to 
measure the length and breadth of the table and of other 
objects. This activity required much discussion and 
collaboration. The children had to think and decide which 
type of scale they would make. They had to decide who would 
make the scale, draw the marks on the scale, who would color 
the scale and who would measure the lengths of the objects. 
All these steps also had to be done by two or more children 
working together and helping each other. And after measuring 
and noting down the measurement of the objects in their 
copies, they had to decide who would present the task to the 

other groups and how the data they had collected would be 

presented. They also had to listen to the other groups, check 

their measurements and give feedback to them. This was a 

demanding but enjoyable activity for the students. 


Role of Instructions 

Clear instructions from the teacher are very important in group 
work. Firstly, the teacher needs to ensure that all children have 
received the instructions. The teacher may give the instructions 
first to the whole class and then check if students have understood 
the task by talking to them in the group. The teacher should pay 
attention to the language of the instruction which should be i 
simple and clear. Instructions may need to be broken into i 
important steps. Each step needs to be explained clearly with 

examples so that there is no confusion. The teacher can ask 

questions to confirm the students' understanding of the task needs. 


Students' Active Participation in the Group 

Itis important to make sure that every one is actively participating 
in the group task. There is a tendency among some students to 
become leaders of the group and to make all the decisions for 
the group. This need to be taken care of as it might affect other 
students! participation and interest in the activity. A teacher needs 
to be observant and thoughtful in her response. For example, 
if she finds that a student is dominating, she can modify her 
tole intelligently by asking her to help others, distribute the 
matetial or ask questions to the other group members so that 
they can also start participating in the group. 
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FEEDBACK AND PRESENTING GROUP TASK TO THE 
WHOLE CLASS à 


The group task need not end with the students completing the 
task and the teacher giving feedback. Students like to share their 
work with their classmates or friends. The teacher needs to 
provide opportunities for this, for example, by having the 
students put up the work done on the wall/board and present 
the task in front of the whole class. Students can then get to 
know what other classmates ate doing and get feedback from 
them as well. In this way they not only learn from others but 
also feel confident in presenting their tasks. 


Fig. 10.7 
To summarise, the teacher's role in managing group work is 
critical. She has to play a mediating role, helping each group t0 
achieve the objectives of the task. The teacher has to be flexible 
and democratic. If the group work is managed well, it cat 
become a powerful tool for learning. 
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| 1 1 Using the 
| Blackboard 


It is difficult to imagine teaching a lesson without a blackboard 
or chalkboard. But there are many classrooms where this 
essential aid to teaching is in poor condition. It is extremely 
important that every classroom has a blackboard in good 
working condition. As all teachers know, this can be a very 
effective visual medium of communication. Here we will discuss 
some ways of making the blackboard a more effective medium. 

What does the blackboard do? It projects the teacher’s 
thoughts to the whole class. It can also function as a record of 
what was done in the lesson. It is not only teachers who can use 
the blackboard in this way, but also students. It is a common 
social space and a platform for sharing something important. 
In many schools there are blackboards running all along the 
wall for children to write on. The height of these blackboards 
is suitably low for children to use. Children utilise this space 
with complete freedom. They can practice, scribble or do 
whatever they feel like. 

There are some simple and commonly known rules about the 
use of the blackboard, which are worth recalling. Firstly, the 
blackboard surface should be maintained by regular cleaning, 
painting or polishing. If there ate administrative hurdles in getting 
this done, the teacher can get it done with the help of the community. 
The teacher can also explore alternatives. The black plastic sheet, 
which is used in small houses for roofing or waterproofing, can be 
used as a blackboard. Using white paint one can even paint a line 


grid or a dot grid on the plastic sheet, and then use it as a square- 
lined blackboard, which is useful in drawing figures. 

Second, the blackboard should be placed where the light 
illuminates the blackboard, but the reflection does not disturb 
what can be seen. Adjust the children’s seating so that all the 
children in the class can easily see what is on the blackboard. If 
any of the children have an eyesight problem, seat them closer 
to the blackboard. (Also ensure that they see a doctor and get 
glasses if needed.) The writing on the blackboard should be 
large enough and clear enough for the students to read easily. 
Many teachers prefer to use ‘print writing’ (separating the letters 
in a word), rather than cursive writing, because it is easier for 
children to read. 

As teachers, we also need to pay attention to the organisation 
of the material on the blackboard. Look at the examples given 
in the figures below. 

Which blackboard do you think is more readable and helpful 
for the child? 


Fig. 11.1 Fig. 11.2 


If we look at the layout on the second blackboard, we caf 
see that there is a separate well-defined space for homework of 
reminders. Lines separating different tasks ensure that tasks do 
not get mixed up. If the teacher is consistent with her layout 

O then children become used to it and follow it easily. 
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BLACKBOARD AS A VISUAL RECORD 


One of the most important principles in using the blackboard 
is to make the visual material on the blackboard as self-sufficient 
as possible. Teachers usually write on the blackboard and also 
talk at the same time. But the children may not pay attention to 
what the teacher says or may forget what she has said. The writing 
and drawing on the blackboard remain after the speech is gone. 
So when the children look at the blackboard they should, as far 
as possible, be able to make sense of what is there without the 
help of the teacher’s speech. We discuss this with an example, 
presenting the division algorithm. 

When the teacher introduces a new Eonecphi and explains it 
to the class children might miss segments 
of oral speech. If the teacher supports her 
oral speech with visual pointers on the 
blackboard then it helps the children — 
understand what the teacher has said. In — 
figure 11.3 you can see the division 
algorithm shown on the blackboard. 

The division algorithm is a difficult 
ilgorithm involving many steps, with 
complex rules at each step. If the complete 
gorithm is shown on the board, the in-between steps get 
hidden. So the teacher has tried to illustrate the different steps 
on the blackboard visually. See the figure and identify where 
the teacher has shown the various steps of the division algorithm 
such as converting the division question into an atrangement for 
starting the division algorithm, making the place value columns, 
identifying the correct digit in the quotient, etc. 

With this presentation on the blackboard even if the child 
misses out significant things, she can get back to them with the 
help of the blackboard. The presentation of the algorithm can 
femain there till the end of the class. The conventions and visual 
Pointers will help children in forming the relationship between 
the known (=) and the unknown (_[”) symbols and in identifying 
the different steps. 
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Visual presentations need not be static. They 
can also show a process with the use of various 
conventions. Look at the examples in figure 114 
which show the usual symbols of addition, and 
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| subtraction. r 
aA i Are these symbols static or dynamic? Do they 
gh s z # p | convey a process? 
F g. 11.4 The blackboard is a space where you can put in lots of 


information which can stay with child for the whole period of 
even for the whole day. If we think carefully before the lesson 
and plan what things need to stay for more time on the blackboard 
and what things can be erased, it can make a lot of difference to 
the lesson. The blackboard is therefore like a visual recorde 
which can keep the record of whatevet is happening in the clas 
It is up to the teacher how she uses this recording device. 


Blackboard as a Visual Aid 


Many children find it difficult to read and understand wot 
problems. In such a situation it is helpful to add visual supi 
to problem solving, Using simple line or stick figures the teacht 
can present a situation and ask students to look at the figuti 
and interpret what is happening, Ma 
children can describe the picture 4 
also formulate ‘story problems’ abo 
the picture. This is a first step tow 
solving the problems. i 

Drawings made on the board c 
act as substitutes or as visual supp0 
for word problems. They make 
problem interesting and engage 
attention and thought process of 
child. They can also be used as a sta 
point for the task of describing 

situation in words, which childt 
find difficult if they are not usi 
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their mother tongue. It is not 

necessary to draw perfect 

pictures — one can use 
} simplified line drawings. With 

a little practice, teachers can 

learn some simple illustrations. 

A very good reference is the 

book written by Eleanor 

Watts, ‘The blackboard book’. 
[Figure 11.6 shows some of 

such. drawings. 

When the teacher is making 

fa drawing on the blackboard, it may take some time. How does 
one keep the children engaged during this time? One solution 
is to prepare the blackboard before class or when the students 
are busy with some other task. Another solution is to engage 
the children with what is emerging slowly on the blackboard by 
talking to them as you draw or write on the blackboard. One 
can ask engaging questions like, what am I drawing? What will I 
draw next? Am I drawing a horse or a camel? If you are giving 
them sums on the board then you could ask questions like, how 
many questions do you think I will give you today? Are these 
problems on addition or subtraction? Which number I am going 
to write next, will it be greater than the previous one or smaller? 
Such questions engage the children in a meaningful manner. 

| Another important aspect of blackboard is that it can be 
used to record and display 

fdata. For example, if 

children are playing a game 

involving groups who are 

buying and selling articles, 

then both the buyers and 

jsellers need to know the 

[price list, which can be put 

Up on the blackboard. 

For many of the activities 
|esctibed in the chapter on 
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Fig. 11.6 


‘Collecting and Using Data’, there is a 
need to display data in front of the whole 
class. If this is done, children can see how 
the data is recorded and organised, and 
dicuss and interpret the data. We can also 
ask students to put the data on the 
blackboard themselves, which is 
interesting as well as challenging for them, 
The data displayed on the blackboard in 
figure 11.8 shows how many children like 


to read story books in English and how many in Hindi. 
The data can remain on the blackboard till children have 


discussed it and have compared and analysed the data. 


kboard 


Preparation of the 
It is very helpful to the teacher to do some planning and 
preparation of blackboard work before the class. It helps the 
teacher in visualising how to make the best use of the blackboard 
space. In Japanese classrooms, teachers 
plan their blackboard work very carefully. 
What will be written, what will stay of 
the blackboard till the end of the lesson 
or the segment, and what will be erased 
is planned before hand. Such blackboard 
planning is similar to the lesson planning 
and includes planning how the 
blackboard will look at the end of the 
lesson. The example in figure 11.9 shows 
the blackboard work that was planned for 
a problem solving session in the classroom. 

Look at the Figure 11.9 carefully. What are the aspects of 
the lesson that the teacher has paid attention to ? How has she 
tried to incorporate students’ responses and prior cnowledge! 

Figure 11.10 shows the actual use of the black board in! 
Japanese classroom. According to Makoto Yoshida, a Japanes 
mathematics educator, blackboard work helps students to 
(i) see a record of the lesson (ii) remember what they need © 
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Ho and to think about (iii) see the connection between different 
parts of the lesson and the progression of the lesson 
(iy) compare, contrast, and discuss various ide 
presented (v) organise thinking and discovery of new ideas 
(vi) developed organised note-taking skills by presenting a model 
fof good organisation. 


ş that have been 


Use of the Blackboard by the Children 


€ blackboard offers a huge space for the child; it is like a big 
Canvas to express, present and share thoughts, ideas and feelings. 
Ht is no wonder that children have a fascination for the 
[blackboard and try to write on it during the break. However, in 
Many classrooms, the blackboard is a writing space exclusively 
or the teacher and the notebook for the children. Instead of 


the blackboard remaining distant 


from children, one can use its power 
to get children to express themselves 
and to communicate something to 
their classmates. Many adults believe 
that children only scribble and will 
not be able to ‘properly’ use the 
blackboard. But if we offer them 
eaningful opportunities to use the 


lackboard, it can become more 
powerful as an aid to learning, 

When children complete a group task, the blackboard is a 
convenient space to present and share their results. The 
presentation motivates the students to engage in the task and 
so provides an opportunity to see w hat their friends have done. 
In the example in figure 11.10, children of Class V are presenting 
eit solutions. Each group drew a picture to represent the 
Problem and then presented their solutions. Sometimes the 
Students took help from the other groups by observing what 
they had written. Sometimes they found mistakes in what the 

Other groups had written, and then found mistakes in their own 
iting; sometimes they found good ideas that they could 
lement. This was a good learning experience. 


G THE Bi ACKB 


Fig. 


11.10 


Calling Children to the Blackboard 


Calling children to the blackboard is a helpful way of engag 
the students and motivating them. For the teacher, this is a w 
of getting feedback about the students’ learning. Fort 
students, it provides an opportunity to learn from others, 
present new ideas, alternative solutions, etc. : 

When something is presented on the board, children ¢ 
themselves identify the errors that are there and can corti 
themselves, or take help from their friends in correcting th 
solutions. The rest of the class usually promptly identifie: 
points out the errors. Errors made by children give insigl 
the teacher about the gaps in the understanding, 

‘There are several challenges for the teacher in managing 
activity. Firstly, the student who presents a solution on the 
and finds that it is wrong may be discouraged. This may hi 
especially if the class shouts and points out the error! O 
strategy to avoid this is to call three or four students toget 
to the board and let them present solutions to the same pro 
on different parts of the board. Here they can learn from 
other, and if they all make mistakes then it becomes val 
feedback to the teacher. i 

Another challenge in calling students to the blackbo 
how to engage the rest of the class while one child is w 
on the board. One can adopt various strategies to ove 
this difficulty. For example, divide the class into say fou 
Divide the blackboard into four columns; four childre 
from each group will come to the board and do either th 
problem or different problems, while the rest of the 
members solve those problems in their notebooks. Ther! 
be points for correct solutions, for good solutions, 
solutions presented well. Other students who are sitting in thet 
places can check the solutions of their group or of the other gto 

In general, when a child makes an error, the teacher 
handle it sensitively. The child should not feel discourage 
if the teacher begins to explain the point to the child at 
blackboard, the rest of the class may be distracted and fe 
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out. The teacher can avoid this by explaining the point to the 
whole class or by waiting till she gets time with the particular 
individual student. 


SHARING OF IDEAS 
Many times there are students who solve the problem in a 
different way. Such alternatives are meant to be shared with the 
whole class. Therefore one can give opportunity to children to 
come up to the blackboard and explain to the whole class how 
she solved a particular problem. When children give 
explanations and rest of the class responds, a discussion can be 
generated, which helps in forming a better understanding. 
These are a the few suggestions, teachers can think of many 
More ways to use the blackboard. If both students and teachers 
use the blackboard optimally, then it can become a truly 
powerful tool for teaching and learning. 


Children need print material for reading 
and learning. They need material, which 


y 


they can own, which they can read 
write on, practice, etc. For mi 
children, textbooks are the only 

material available. Parents also f 


children have textbooks. Textbooks are available to almost ev 
student. In most school systems, the government subsidises 
textbook, and in many cases makes it available free of cos 
students who need support. Hence textbooks play an importa 
role in the education system. 

The textbook is based on the curriculum that is adop! 
the school system. In the formal education system, which 
the goal of providing good quality education to all child 
what is to be taught is carefully planned and is decided 
national or state level. Curriculum framers discuss why a ae 
topic is to be taught and what approaches are to be adoptet 
The National Curriculum Framework, (NCF)-2005 is one such 
document. It is based on a variety of considerations 
philosophical ideas and educational policy and how student 
learn. Based on all this, it formulates the aims and guideline 
for school education. On the basis of the curriculum framew 
the Syllabus for different stages are formulated and give ® 
outline of the concepts to be taught in an academic yeat © 3 


textbook authors consult both the curriculum framework 
the syllabus document in detail while writing the textbook. \____.«« 7. / 
Thus, the textbook is an interpretation of the curriculum zg 
and the syllabus by the authors who write it. But most important, 
it is the teacher who transacts all this and actually meets the 
learning needs of the children. The teacher needs to understand wum.ncert.nic.in 
the overall curriculum goals and to work towards these goals in wom. scertdelbi.org 
the classroom. To effectively manage the learning of the children 
in accordance with the curriculum goals, the teacher needs to 
be familiar with the curriculum documents at different levels. 
‘The curriculum framework and syllabus documents are generally 
publicly available, either in the school or on the website of the 
concerned Government body like the NCERT. 
Of all these documents, however, the textbook is the most 
important from the point of view of the teacher. The teacher 
can gain a lot from a careful study of the textbook. Such a study 
helps the teacher to understand the structure of the topics to 
be taught, the concepts, the points which have been emphasised, 
and the reasoning and explanation offered by the authors. While 
studying the textbook, the teacher is likely to get many new 
ideas about how it can be taught and the teacher becomes better \ 
equipped for classroom teaching, 
The textbook is also like a model that helps the teacher to 
create more material. She can think of ways in which she can 
improve and go beyond to what the textbook presents. In this 
chapter, we will discuss some ways 
of studying the textbook and take 
up exercises which are helpful in 
understanding the textbook more 
deeply. It is preferable that textbôok 
Bstudy i is taken up in a group in the 
‘school, or in teacher workshops. 
j When questions and observations 
are shared and discussed, one’s 
Understanding becomes more 
| thorough and deeper. Fig. 12.3 
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| ANALYSING TEXTBOOKS 


We will now suggest some questions and issues that can be 
studied and discussed in a group. We will use the NCERT 
textbook, Math-Magic for Class II for the purpose of illustrating 
with examples. 

Skimming the textbook: Skimming the textbook means going 

through or browsing the textbook without fully reading it. This 

is a first step and helps in getting a general idea and feel of the 
textbook. Several points can be looked for while skimming. 

e How many units are there and how are they organised? 

e How is the content of each unit organised? 

* What kinds of exercises are there? 

e Are there enough activities suggested in each unit? 

e Is there a general pattern in the units; are there 
titles or sections that appear repeatedly, like 
games or certain types of exercises? 

* How does the organisation of the textbook 
teflect the approach recommended in the 
curriculum framework? 

Fig, 12.5 * Are there notes or points for the teacher? 

* Which topics are given more space? 

While skimming the book, some doubts and queries are likely 
to arise. These doubts can be taken up while analysing the 
textbook in more detail. For example, if while skimming you 
come across a chapter titled ‘Footprints’ then you might wondet 
what role do footprints play in mathematics?’ This question can be 

aay given more attention while reading the textbook more carefully 

F Reading the preface; The ‘preface’ or the ‘foreword’ gives the 
ee reader an understanding of the vision and philosophy underlying 
the’ textbook and also usually gives the broad aims. There may be 
sentences or phrases that may not be fully clear in the first reading, 
3 Take, for example, this sentence from the foreword to the NCERT 
textbook, The textbook attempts to enhance this endeavour by giving high 
priority ahd space to opportunities for contemplation and wondering, dlscussin 
in small groups and activities requiring hands on experience’ (Math—Mags 
NCERT 2007). What does this sentence convey? It suggests that 
the textbook tries to encourage thinking, discussions and activity 
based learning. The question that arises naturally is, how does the 
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textbook try to achieve this? What is expected from the teacher 
achieving these aims? ——— eg 
Skimming of each chapter: As you skim each chapter, the nz 
following points can be kept in mind. Does the title of the 
chapter give an idea of what it deals with? What are the major 
concepts dealt in the chapter? What are the headings, subheadings 
and sections in the chapter? What methods have been used to 
explain concepts and to promote students’ reasoning? What 
assessment methods have been used? The Math-Magic textbook, 
for example, has adopted strategies like — stories, poems, 
narratives, activities, games, visuals, to enhance students’ interest 
and understanding, Again, this might give rise to queries that 


the text. Visuals can create the context in much more — nayi- stii- ewe hye swe bird, 
tich detail and more effectively than written text for 
young children. For example, in Math-Magic for Class 
II, there is an illustration of a garden near the pond 
where many migratory birds come and go, and the 
children ate shown enjoying watching the birds. This 
context is cteated through an illustration without any 
text. As a teacher, we can think about how such visuals 
can be used to stimulate classroom discussion, and how 
the context depicted can be explored through questions. 
Listing and classification: One can note down the 
questions that arise through a preliminary reading 
of the textbook and try to classify them. Some 
questions will be related to pedagogy and concepts, 
others will be related to the way the textbook and , - 
the chapters are structured. These questions canbe Mari i FW ame ae we 
taken up for discussion and for an analysis of the Fig. 12.6 
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f geen : of the chapters in Math-Magic, the textbook for 
(Cognition | Class II, as an example that can be taken up fo 


study and discussion. 
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Fig. 12.7 


Some preliminary questions about the chapter that arise ate: 


, 


textbook. Figure 12.7 shows what some 
of the broad categories of the questions 


Structuring) May look like. 
[Structuring We will now take a closer look ati one 


EXAMPLE FOR ANALYSIS: CHAPTER TITLED ‘JUGS ao 
Muc? In MATH-MaAGICFOR Crass II * 


p 


Why is the chapter called Jugs and Mugs’? As we exan 
the chapter, we find that it deals with the concept of 
volume or amount of liquid in a container. 

Why is the chapter not titled ‘volume of liquids’? We 
such as ‘volume’ or ‘capacity’ are not yet part of the c 
daily life experience. It is better to use familiar words i in the 
title which will attract the child’s attention. 
One can ask if the progression of ideas comes across cleat 
by looking at the headings and subheadings? In the case of 
this chapter, one does not grasp the ‘progression of ideas 
clearly through the headings. One needs to look at t 
content of the chapter for this. ? 
Looking at the footnotes, we realise that some notes ti 
been provided for the teacher. Although the notes desi 
the story and the activity to be done briefly, they do not explai 
what the objective of the lesson is or why the approach throug 
the story has been taken. This is something that needs to be 
analysed and understood. However, the instructions for 
activity have been explained clearly, including suggestions 
regarding local materials, and the kind of drink that can be 
used in place of those materials desctibed in the textbook. 


ANALYSIS OF THE CONCEPTS 


° We find that the main concept in this chapter is the volume 


of liquids in containers. This concept is reinforced through 
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activities that require judging of estimating how much liqui 
is in a container, and making comparisons between differen 
liquid volumes. 
Does the textbook recognise that children already have a 
concept of liquid volume from their everyday experiences? 
How is this knowledge used to introduce the lesson? 
We see that a story about a thirsty crow has been included 
in the chapter. Why have the authors decided to use a story 
here? How is the story related to the main concept? Can 
children understand the story? Does it succeed in making 
them recall what they know from everyday experience? Does 
it succeed in making them focus on the relevant quantity, 
namely, the amount of water in the jug? 
How can the story be connected to the other activities like 
finding how much water can be filled in different containers? 
(The amount of liquid that can be filled in a container is 
called the capacity of the container.) 
One of the problems that children have with the concept 
of volume is understanding how to compare the volumes 
in different shaped containers. Young children often say that 
there is more water in a thin, tall glass than a wide glass 
because it looks tall and, hence seems to be more. (See 
chapter on ‘Measurement’) The question that one can ask is, 
does the textbook give enough expetience to the children 
` to explore the relation between shape and volume? 
Are the activities sufficiently interesting to the children? Can 
they be done in the classroom? What preparation is needed 
for the activities? ; 
Are the activities really necessary? Can the concepts be 
communicated only through pictures? (This is an important 
issue and needs careful discussion.) 
If we carefully go over the story of the thirsty crow, we see 
that it involves both the concepts of volume of a liquid and 
volume of a solid, Are the children of Class II ready to 
learn about the concept of volume of a solid? Why is this 
concept more difficult than volume of a liquid? 
If we look at the textbook for higher classes, we find that 
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the concept of volume of a solid is discussed in the Class 
IV NCERT textbook. Is it a good idea to revisit the story 
of the thirsty crow at that time? 

Does the crow’s idea actually work? Can we check this by 
actually doing the experiment? Can the children do the 
experiment? Under what conditions does the water level 
fail to rise by putting stones in the jug? For example, what 
happens when there is only a little water in the jug? 

Is it possible to introduce group work based on the story? 
What ate the points of assessment in relation to the concepts 
presented in this chapter? 


OTHER IssuES 


How can one go beyond the story and the activity? The 
teacher, for example, can ask children to find out other 
strategies for drinking the water in the jug, and discuss them 
in a larger group. (For example, one can use a straw.) The | 
teacher can also tell the children the well-known story of | 
‘The fox and the crane’, in which the fox serves soup ina 
plate and the crane is unable to drink it. The teacher can ask 
the children to suggest some strategieS.that would allow the 
crane to drink the soup. 

Can the story be extended into a discussion about the 
importance of water, and of water scarcity? 

Is the chapter presented in a gender sensitive way? What 
support can it give to a teacher who is trying to make het 
class gender fair? s 


These questions are only suggestions to initiate a discussio 


about the textbook—its structure, content and objectives: 
A teacher will continue to study the textbook as she teaches 
through the term or the year. As the teacher develops a deep 
understanding of the textbook, she not only becomes more 
expert at teaching, but to an extent, also gains freedom from 
the textbook to invent and explore alternative approaches. 
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_ Language and 
“Mathematics Learning g@ 


Language makes it possible for us to communicate with one 
another, to share our thoughts and to generate new ideas through 
discussion and thinking together. Language plays a crucial role 
in the construction of knowledge. Hence we need to think 


carefully about the role language plays in learning mathematics. 


Every discipline has a specialised language, and mathematics 
as a discipline also has its own language. It also borrows words 
from everyday language, but gives them special meanings. For 
example, the meaning of the word ‘space’ in common language 
is different from the meaning in mathematics. ‘Jod’ in 
mathematics means addition, while in common language it has 


a broader meaning which includes the joint between two bones. 


Similarly jama means addition in mathematics, but in 
everyday language it could also mean ‘freeze’. 
‘Division’ has different meanings in everyday language, 
c.g, I am in IIL Class B division’, ‘cell division’, etc., 
but in mathematics it has a special meaning. Thus 4 
familiar words are used with ‘different’ and ‘unfamiliar’ 
meanings in mathematics. 

We commonly hear that the language of 
mathematics is precise. In mathematics we aim at precision so 
that we can make and prove general statements about the 
properties of mathematical objects. For example, read these 
two statements and think about what is different about them. 
* Three intersecting lines make a triangle. 

* When three lines intersect pairwise at three distinct points, 
they form a closed figure called a triangle. 


Fig. 13.2 


Fig. 13.3 


Both these statements are about a mathematical object, 
namely, triangle. If we think about the first statement carefully, 
we see that it includes figures which are not triangles. For 


_ example, all the three lines may intersect at one point Fig. 13.3 


(i), ot two of the three lines may be parallel Fig. (ii). In both 
cases, no triangle is formed. Further, three line segments may 
form an open figure as in Fig. 13.3 (iii). The open figure may 
look like a triangle, but is not really a triangle because it is not 
closed. It does not have the universal property of triangles that 
the three angles of a triangle add to two right angles or 180 
degrees. In fact, it does not even have three angles. The second 
statement is also incomplete, since only line segments form the 
triangle, the rest of the line (outside the triangle) is not a part of 
the figure. So we could make a more precise statement: 

When three line segments meet at their endpoints so that 

they form a closed figure, the figure is called a triangle. 

Mathematical definitions need tó be precise because we use | 
them to prove general facts (called ‘theorems’) in mathematics. 
We need to encourage children to make their mathematical 
language precise. A good way to do this is to encourage 
discussion about what they say — some child may interpret the 
Statement in a different way, not in the way the child who made 
the statement intended. This can be a feedback for the child to 
change her statement so that it is clearer and more precise. 
Sometimes the statements have to be made longer and mote 
elaborate to make them precise. This is alright. In mathematics, 
we often prefer precision combined with brevity or conciseness. 
But this is not always necessary in classroom discussion. 

The use of symbols and signs is yet another part of 
mathematical language. Symbols and signs are a critical part of 
mathematics since they are a compact and efficient way of 
showing mathematical relationships. They can be manipulated 
to answer questions — when we do calculation in arithmetic ot 
when we solve equations in algebra, we are manipulating symbols. 
In algebra, we also use symbols for. other purposes: we may 
manipulate them to prove something, or to explain some patter, 
or to gain mathematical insight and to discover new mathematics. 
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Think of how we can prove that the sum of two odd 
numbers is always even. 


The language of symbols is new and unfamiliar to children 
and we need to take care that they understand them in the right 
way. Many children confuse the multiplication sign for the 
addition sign. This may be because of the unfamiliarity with the 
multiplication operation, or because they have not noticed the 
difference between the two signs. Look at the work done by Fig. 13.4 
Vikas of class 2. The =’ sign also has difficulties. Many children 
understand it as standing for the instruction, ‘do something and p 
write the answer’. This is the reason why, for the fill in the blank Of 
question: 3 + 5 = _+ 4, they write ‘8’ in the blank instead of ` : 
the correct answer ‘4. l 


wikas 
Ws 3+5: 8+4 
iy 7+2= 244 


u 


Transition from common language to mathematical 
language 

When children begin solving simple problems presented through 
words in the mathematics class, they begin working with ) 
mathematical language. ‘How many? ‘How many altogether?” 2 
‘How many are left?’- all these are examples of the use of ‘ 
mathematical language. Children mix such mathematical 
language with their ordinary, everyday language while discussing 
a mathematical problem. 

More complex mathematical language involves the use of 
mathematical vocabulary: addition, subtraction, tens, ones, odd 
numbers, even numbers, etc. But it is not essential to insist on 
using complex mathematical language. In fact, it is better not to 

insist on using formal mathematical terms till children feel the 
need for such language. When children are thinking, they may 
invent their own creative ways of using their existing vocabulary 
to convey mathematical ideas. A child in Class I in an English 
medium school said ‘7 is bigger than 5. 9 is bigger than 7 and 9 
is more bigger than 5. The child is discovering an important 
Concept and mathematical relation here, but is using the limited 
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j vocabulary that is available to her. She is apparently pointi 
f ‘out that the difference between 9 and 5 is bigger than 
_ difference between 7 and 5. 


language. If they are not encouraged to speak and discuss freeh 
then they will not learn how to use mathematical language. 
teacher not only needs to encourage them to speak, but also to 
listen to them and support them so that their mathematical 
language capability develops. 


CuILp’s LANGUAGE — A RESOURCE 


When the child comes to school she brings many mathematical 
ideas to the classroom. These ideas are often expressed in 
mathematical language which is a part of the culture am 
environment that the child is growing up in. A lot ¢ 
mathematics comes from day-to-day experiences, from 
street or market, from folklore or from anecdotes which ati 
S specific to the local environment of the child. If the child live 
in a vegetable sellers’ colony, then ek pao, do pao, teen pao will b 
familiar to the child. It is better to use these words to introduc 
the corresponding fractions rather then ‘three fourths’, ‘on 
fourth’, etc. The mathematical ideas that children bring to the 


ideas is a rich resource for the teacher, something that the teachet 
can build on. Using such a resource, the teacher can make a 
connection with the more formal mathematical concepts and 
language, bringing them within the child’s reach. 

Children learn by constructing their knowledge in the 
p” classroom. A critical part of constructing knowledge is 
sharing of ideas with peers in the classroom. Such sharing tak 
place in and through language. In the course of sharing, new 
thoughts and ideas are generated. While doing any activity, the 
child makes an attempt to understand her own or others’ actions 
and this happens when children communicate with each othet 
This communication is possible only through a language that 
the children are comfortable in. For example, while exploring @ | 
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spherical object, the child may relate it with /adoo and calls it 
‘Jadoo jaisa, instead of ‘golakaar’. As a teacher should I accept 
and encourage this response? Notice that when the child uses 
the phrase, ‘/adoo jaisa’, for a spherical object, she is making 
correct categories. She is making sense by connecting the 
properties of the spherical object with the properties of /adoo. | 
So even though the child is not using the formal vocabulary, 
she is making conceptual progress and therefore we need to 
encourage her in using her own language. 

In this way, the child can use the language she is comfortable > 
with in describing things, noticing subtle differences. When 
young children explore shapes, they may use many words to 
make subtle distinctions between properties — ‘yeh chapta hai, 
yeh lamba hai, yeh nokeela hai’, etc. By using such words, children 
learn from each other and their language competency develops. 
One may think that the development of children’s language 
should happen in the language class, not in the mathematics class. 
But there is an important part of language that is informal, but 
still mathematical. This language can only develop in the 
mathematics class if children ate given an opportunity. It is 
extremely important for the teacher to provide an opportunity 
in the mathematical classroom for the development of such 
informal language. Only then can the child learn more formal 
mathematical language. As teachers, if we allow and make use 
of the resource of child’s own language, we are actually allowing 
child to think, understand and generate new ideas. 
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‘TEACHER’S LANGUAGE IN THE CLASSROOM 


The language that the teacher uses while speaking in the 
classroom is one of the primary factors in shaping the cul u 
of the classroom. The teacher’s language needs to be si 
friendly and clear, when she gives explanations using 
blackboard, when she gives oral and written instructions, 
questions or shapes a discussion. If as teachers, we are 
careful, our speech can be ambiguous and vague and can gi 
tise to misconceptions. 
For instance, when we explain something written on 
blackboard, what we are pointing to may not match with w 
we are saying. Sometimes what is said is vague. While explai 
_ the algorithm of addition on blackboard for example, the child 
en hear: phrases like — inko jodo, ab jo number ayaa wska 
had upar lelo, dahai ko upar likbo, 
neeche utaro. Such vague pointe 
may confuse the child. f 
One should also be careful 
about the oral instructions given 
in the class. To take a simple ane 
familiar example, the teacher 
say ‘raise your right hand’ an 
make a gesture with her ri 
hand. Some children will raise 
tight hand and some will raise he 
left hand. The teacher needs ti 
ae remember that her right hand is” 
on the left side for the children Sitting opposite to her. Thus” 
while giving instructions, the teacher needs to take into accounti 
the child’s perception. Fi 
Sometimes the sentences are also loaded with multiple” 
instructions, which is difficult for the child to comprehend as well 
as to carry out. An instruction like ‘colour the largest circulat 
figure red and the smallest triangular figure blue’ is complex both 
conceptually and in terms of language. We need to break 
instructions down to simple sentences that the child can follow. In 
this case, we could break the instruction into two simpler sentences. 
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The teachers’ speech is often loaded with commands. 
Children hear many of them: ‘sabhi prashno ke sahi sahi uttar do, 
hatao, khali sthan bharo’. Such questions can be asked in a more 
child friendly manner. Instead of ‘khali sthan bharo’ one can ask 
an interesting question like, ‘mohan ki billi ne kuch sankhyayain a 

| mita di hain, kya aap mohan ki madad karenge unhe dubra se likhne _ x 
main?’. Here we are asking the child to help Mohan, and this 
may make her more involved. 

Often the questions asked are also close ended, which give 5 

little space to child to think and act on her own. Creativity, <a 
_ innovative ideas spring up only when enough space is given to 

the child’s thoughts. Look at the two questions below and decide 

which one is more appropriate? 

(a) Use the following shapes to make a Joker 


age a | 


(b) Using shapes like these make a picture of your choice. 

In question (a) child has no space to think differently. Every 
child in the class will make a joker. Whereas, in question (b) 
which is asked in a slightly different manner, it opens the whole >, 


new world of shapes and figures which child can explore and 
make. When we give children an open choice, we convey that 
all their ideas are acceptable. Acceptance of child’s idea is very 
crucial to allow the child to think creatively and innovatively. 


LANGUAGE OF THE TEXTBOOK 


The language used in the textbooks is also important. Often the 
style of language in a textbook determines the style of language 
that will be used in the classroom. If the textbook language is 
very formal, the classroom language also tends to be formal — 
and the interaction is restricted. If the textbook language is 
informal and understandable to a child, the classroom 
interaction may also be better. Sometimes the language of the 
textbook is too abstract for the child. For example, 10 mpaye 
ke note main kitne 2 rupaye ke note hain? The child may wonder 
where the 2-rupee notes are in the 10-rupee note. This question 
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can be asked in a better way like dus ka note todvane par kitne do do 
ke note (ya sikke) milenge? 

Another questions from a textbook: Aarushi ki kaapi main 
54 panne hain, woh 27 panno pe likh chuki hain, kitne panno par likhna 
shesh hai? The child may think, what if Arushi does not write on 
the rest of the pages? The word ‘shesh’ which means remaining 
confuses the child. This question could be made simpler and 
clearer by asking: Aarushi ki kaapi main 54 panne hai, woh 27 panno 
pe likh chuki hain, kitne panne khali hai? 

Sometimes questions contradict the experience of children 
if’ teal life. For example: Wickets ke beech ki doori 22 kadam hain, 
vijay ko ek run poora karne ke liye kitne kadam daudna padhega? The 
players don’t run in steps, they just run as fast as possible. Thus 
if we are not careful about the language used, it causes confusion 
in the child’s mind. 

Textbook language is also often heavily loaded with formal 
terminology. For example, consider these two questions— 
(a) Niche de gayi sankhyaon ko aarohi evam avrohii kram main likho. 


(b) Niche Samooh ke har khiladi ne kitne ran banaye diye gaye hain, | 


inhe badhte aur ghate kram main likhe. 

The objective of the first question is to test the child’s 
understanding about ascending and descending order. The 
second question too has the same objective. But the second 
one is closer to the child’s experience; its language is not loaded 
with technical words such as aarohi kram/avrohi kram (ascending 
and descending order). Many textbook writers attempt to make 
the text free from heavy terminology and keep the language 
close to the child’s experience. Such texts help the. child in 
comprehension which further aids problem solving skills. 


MATHEMATICAL LANGUAGE AND WORD PROBLEMS 


Most of our children face problems when they have to change 
a word problem to a mathematical statement. Not enough 
attention is given to this task in the classrooms. Consider this 
problem: Rohan has two pencils. Shikha has five pencils. How 
many more does Shikha have? Many children would respond to 
this problem by doing 2 + 5 = 7, which is incorrect. They may 
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have been misled by the word ‘more’, which in English means 
‘greater amount or quantity’ and may have decided to add. The 
child knows that addition gives a result, which is ‘more’ or greater 
in quantity or amount, than each of the starting quantities. 
Children end up writing incorrect mathematical facts or 
carrying out the wrong operation, since they do not really 
comprehend the statement. They decide on the basis of ‘word 
cues’ (or word clues) that they pick up, that is, words that are 
frequently used and ate familiar. Sometimes the language used = 
in word problems is not simple and beyond the child’s ability ae 


to comprehend. 
Since word problems are an important part of school 
mathematics, we need to plan carefully so that students develop 
and strengthen their understanding of the mathematical language 
underlying word problems. Initially one can begin with picture 
stories so that visual clues help the children to understand the 
problem situation and the target quantity that 
they have been asked to find out. For example, 
Sama has 12 English story books and 16 Hindi 
story books. 
How many books altogether? 


Rinku has 29 stamps. 
Gurupreet gave him 5 more 
stamps. 


Fig, teu 


How many stamps altogether? 
Another kind of task that is very 


Fig. 13.9 
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a word problem in their own language. For example: if the word 
problem says — Ritu has 7 marbles and Rohit has 15 marbles. 
Who has more and by how many? The child could come up with 
something like rita ke pas saat kanche, rohit ke pas 15 kanche, rohit ke 
pass jada kanche hai, ritu ke pas kum, rohit ke pass kitne Dada hai? In 
this task when the child rephrases the word problem, in her own 
language, teacher gets to know how much the child has 
comprehended. By doing this task, gtadually children also become 
comfortable in understanding the mathematical language. 

Another very important and helpful task, is to give a 
mathematical statement to the children and ask them to convett 
it into corresponding word problem. For example, make a 
word problem for the following: 

(a) 7-3=4 (b) 6+4=10 

Children come up with interesting word problems. One child 
when given such opportunity made an interesting word problem 
on multiplication, he said “ek kamare main 12 kursiyan hain, batao 
kitne taange hai?” and this one response ignited the minds of the 
test of the class and everyone made well articulated and 
meaningful word problems. 

These are the few ways in which one can help children in 
doing word problems. 

Learning mathematics in a meaningful manner will happen 
if we recognise that the language of mathematics is different 
from our day-to-day language. But it has its source in everyday 
language and must be connected to it. The extensive use of 
formal mathematical language in primary classes is actually a 
hindrance to child’s expression and understanding. Rather, the 
teacher needs to pay attention to the process of using common 
language to express mathematical ideas, and to slowly develop 
and strengthen children’s mathematical language. The language 
used in textbooks and that of teacher's language in the classroom 
is equally crucial. Simple sentences in child’s own language will 
aid the comprehension which in turn will support problem 
solving skills. If we teachers make a conscious effort to analyse 
the language we use with our children and use our language 
wisely a big change can be seen in the teaching-learning process. 
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